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NOTES ON AMERICAN WILLOWS. XI 


CAMILLO SCHNEIDER 
a. SOME REMARKS ON THE SPECIES OF SECTION CORDATAE 


In note x,on p.65 of vol. 11 of this Journal I made the statement that 
I had not thoroughly studied this group because Mr. C. N. Ball was 
writing a monograph of it. Unfortunately he had not been able to finish 
his study, and by request of the editor I have prepared a short note based 
on my own observations on species of this section. It is with great 
reluctance that I do this. Mr. Ball has already proposed some new 
species and has used these names in different herbaria without, however, 
publishing descriptions of them. He has also applied several old names 
to certain forms and I have seen a good many specimens bearing his own 
determinations. In May, 1919 he kindly gave me a typewritten list of 
the species, varieties and synonyms including the species I have referred 
to sect. Commutatae and Balsamiferae; S. Wolfii was also included in his 
list. On June 15, 1919, I wrote him a long letter in regard to several 
names used by him explaining my opinion on some of Andersson’s critical 
forms but I have not received an answer to this letter. At present I 
have to mention some of his new names, and I wish to state emphatically 
that I can not do more in this note than to give a few hints as to the species 
and forms belonging to this group. My study is based on the same 
material as mentioned on p. 67 of vol. 1 of this Journal, and I wish to 
express my best thanks also to Mr. R. V. Bradshaw of Eugene, Ore., for 
sending me good material of some species including S. mackenzieana. 

The main difference of the species mentioned can be taken from the 
key given below, and also from the keys in note xu. As to the syn- 
onymy of the section the following is to be said: 

Sect. Cordatae Barratt apud Hooker, F1. Bor.-Am. 11. 149 (1839). — Ball 
apud Coulter & Nelson, New Man. Rocky Mts. Bot. 132 (1909). — Sect. 
Rigidae (sive Hastatae) Andersson in Svensk. Vet.-Akad. Handl. vr. 157 
(Monog. Salic.) (1867), pro parte; apud De Candolle, Prodr. xvr.? 251 
(1868), pro parte. — Rydberg, F1. Rocky Mts. 188 (1917), pro parte— 
Sect. Hastatae Schneider, Ill. Handb. Laubh. 1. 49 (1904), quoad S. cor- 


datam. 
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CLAVIS SPECIERUM 


Folia subtus discoloria, distincte pallidiora vel glaucescentia. 
Ramuli floriferi pruinosi; pedicelli 0.8-1 (rarius ad 1.5) mm. longi....54. S. irrorata. 
Ramuli nunquam pruinosi. 
Ramuli annotini biennesque plusminusve castanei, fuscescentes, sordide brunnes- 
centes vel subviridescentes vel tomentelli. 
-Pedicelli fructuum vix ultra 2(-2.5) mm. longi vel ramuli etiam fructiferi satis 
tomentosi. 

Pubescentia foliorum saltem juvenilium pilis griseis et fulvis mixta; folia 
lanceolata, oblanceolata ad oblongo- (rarius obovato-)lanceolata, apice 
obtusa vel breviter acuta, basi cuneata vel sensim attenuata, superne haud 
stomatifera; amenta pleraque sessilia, dense cylindrica; bracteae obovatae, 
praesertim extus dense breviter sericeo-subcrispo-pilosae. .55. S. lasiolepis. 

Pubescentia grisea vel folia diversa. 

Ramuli etiam floriferi distincte tomentosi vel pubescentes; folia satis 
lanceolata vel anguste lanceolata, versus apicem saepissime plusminusve 
sensim acuminata; amenta fructifera ad 7-10 cm. longa et 2 cm. crassa; 
fructus 8-10 mm. et pedicelli interdum fere ad 3 mm. longi. 

58. ,S. missouriensis. 

Ramuli floriferi glabri; fructus vix ultra 6-7 mm. longi vel plantae aliis 
signis diversae. 

Folia superne ut videtur semper stomatifera, margine dentata vel 


SUDINTERTA me eee cn aera ner eee 56. S. ligulifolia. 

Folia superne haud stomatifera, margine saepissime serrata vel serrato- 

déntatas. Le aient ed a de Cle Gore 57. S. cordata. 

Pedicelli fructuum (2.5-)3-4 mm. longi.................. 59. S. mackenzieana. 

Ramuli annotini biennesque plusminusive lutescentes vel flavescentes; pedicelli 
W5=S; mm long RE Re Reda een Fy sea ene Tee 60. S. lutea. 


Folia utrinque concoloria, etiam subtus viridia vel distincte viridescentia. 
Folia apice distincte acuta vel acuminata, dentata, serrata vel subintegra; petioli (4-) 
6-14 mm. longi. 

Pedicelli 2.5-4 mm.longi; folia etiam matura satis membranacea. 61. S. monochroma. 

Pedicelli 1-1.75 (rarus ad 2.25) mm. longi; folia matura satis chartacea 
| . 63. S. pseudocordata, 
Folia apice obtusa vel subacuta, crenato-dentata vel crenata; petioli vix ultra 3-4 mm. 
Et ee ee 62. S. myrtillifolia. 


ENUMERATIO SPECIERUM 


54. S. irrorata Andersson in Ofv. Svensk. Vet.-Akad. Fôrh. xv. 117 
(1858); in Proc. Am. Acad. tv. 57 (Sal. Bor.-Am. 11) (1858); in Walpers, 
Ann. Bot. v. 746 (1858); in De Candolle, Prodr. xv1.? 262 (1868). — Bebb 
apud Coulter & Nelson, Man. Rocky Mts. Bot. 336 (1885). — Rydberg, 
FI. Colo. 95 (1906); Fl. Rocky Mts. 194 (1917). — Ball apud Coulter 
& Nelson, New Man. Rocky Mts. Bot. 132 (1909). — Wooton & Standley 
in Contrib. U.S. Nat. Herb. xrx. 159 (Fl. New Mex.) (1915). — This well 
characterized Willow has been described by Andersson from specimens 
collected by Fendler (No. 812) in New Mexico, Santa Fé County, Santa 
Fé Creek, bottom of the creek, exposed to innundations, on January 16, 
1847. I have seen the type and several cotypes. In 1858, Andersson 
stated that this species to the European “‘S. daphnoidi ita est similis, ut 
nullis notis nisi amentis eximie condensatis et foliis (novellis!) integerrimis 
utrinque viridibus ab ea distingui possit”; but later, in 1868, he more 
correctly said “maximam cum S. daphnoide habet affinitatem, sed dis- 
tinguitur amentis condensatis, gemmis rotundatis, squamis obtusis,- 
capsulis minoribus distincte pedicellatis stylo breviori apiculatis. . .” 
After all, S. daphnoides belongs to a very different group not represented 
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in the New World, S. irrorata is easily distinguished from all the other 
Cordatae by the glaucous bloom on its branchlets. 

I have seen good material from New Mexico (Rio Arriba, Santa Fé, 
San Miguel, Lincoln, Otero, Grant, Sierra and Socorro Counties), and 
Colorado (Conejos, Fremont, El Paso, Denver and Larimer Counties). 
Ball in 1909, states that it also occurs in southwestern Texas. In Arizona 
(Navajo, Cochise, Ima and Santa Cruz Counties) and in New Mexico 
(Socorro County) a form with tomentose twigs occurs which much re- 
sembles S. lasiolepis to which S. irrorata, probably, is most closely related. 


_ 55. S. lasiolepis Bentham, Pl. Hartw. 335 (1857). — Andersson in 
Ofv. Svensk. Vet.-Akad. Fôrh. xv. 118 (1858); in Proc. Am. Acad. tv. 
58 (Sal. Bor.-Am. 12) (1858); in De Candolle, Prodr. xv1.2 264 (1868). — 
Bebb apud Watson, Bot. Calif. 1. 86 (1879). — Britton & Shafer, N. Am. 
Trees, 198, f. 159 (1908). — Rydberg, Fl. Rocky Mts. 193 (1917). — 
Schneider in Bot. Gaz. Lxv. 31 (1918). — ? S. humilis 8, angustifolia f. 
opaca Andersson in De Candolle, Prodr. xvi.? 236 (1868), sec. specim. 
Wright no. 1878. — This species which according to Jepson is “the most 
common willow in the foothill country throughout the state” of Cali- 
fornia has been described from specimens collected by Hartweg in 1848 
under no. 1955 (167) “‘on the banks of the river Salinas and Carmel 
near Monterey” according to the type inHerb. Kew. Italsooccurs in 
Lower California (and possibly in New Mexico) and Oregon. I am, 
however, not sufficiently acquainted with the species and the following 
varieties retained by Ball according to its MS.-list. Itis probably the most 
arborescent species of this group reaching a height of more than 10 m. 

In 1857,* Torrey, Bot. Pacif. R. R. Exped. tv. 139, described a S. Bi- 
gelovii from specimens collected by Dr. Bigelow in 1854, on April 8, near 
San Francisco, of which I have seen the type. This species has been 
mentioned by Andersson in Ofv. Svensk. Vet.-Akad. Fôrh. xv. 118 (1858) ; 
in Proc. Am. Acad. 1v. 58 (Sal. Bor.-Am. 12) (1858); in Walpers, Ann. 
Bot. v. 747 (1858) [S. Bigelowii] and also in Svensk. Vet.-Akad. Hand. 
vi. 163, t. 8, fig. 94 (Monog. Salic.) (1867). In the last place he describes 
two varieties: latifolia and angustifolia without indicating a type for 
either form but citing besides Bigelow’s specimen one from “Bokara 
(sec. Herb. Hook.)” a quotation unintelligible to me. In his monograph 
Andersson has also a S. Bigelowit *S. fuscior which he made S. Bigelowi 
8, fuscior in De Candolle, Prodr. xv1.? 255 (1868) “‘in America septen- 
trionali (Herb. Hook.).” He does not give the exact locality of the 
name of the collector of his type stating only that there were five different 
specimens on the same sheet in Hooker’s herbarium of which “duo ver- 
similiter ad S. humilem recurvatam sunt referenda” while one is “S. lasio- 
lepidi exacte simile” and the remaining two seemed to be closely related 
to S. Bigelowii. Without having seen this type of var. fuscior I cannot 


* The title-page of vol. 1v bears the date of 1856 but the preface of Torrey’s article is dated 
Jan. 1857. See also Hooker in Jour. Bot. IX. 377 (1857). 
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say whether or not it really belongs to S. lasiolepis at all. Ball in his 
MS.-list does not mention this form. Bebb apud Watson, Bot. Calif. 1. 
86 (1879), proposed S. lasiolepis var. Bigelovii, and Ball, in his list, 
keeps this variety quoting as synonyms: S. franciscana Von Seemen in 
Bull. Torr. Bot. Cl. xxx. 634 (1903); S. Sandbergit Rydberg, IL. c. xxxrx. 
304 (1912); Fl. Rocky Mts. 192 (1917), and S. boiseana Nelson in Bot. 
Gaz. tiv. 406 (1912). The type of S. franciscana came from the Cliff 
House near San Francisco while the types of the other two species had 
been collected in Idaho, Valley of Hatwai Creek, April 28, 1892, Sandberg, 
Mac Dougal and Heller (no. 71, f.; N. Y.), and near Boise, May 29, 1911, 
Miss June Clarke (no. 48, fr.). This variety also occurs in Nevada 
(Ormsby County) and in Oregon but I am not well enough acquainted 
with it to say more about its geographical distribution. 

Bebb, in 1879, also proposed a var.(?) fallax of S. lasiolepis without 
however mentioning a type. Judging by what I have seen in Bebb’s 
hejrbarium Torrey’s no. 491 (from 1865) seems to represent the type of 
th s obscure form which is not quoted in Balls’s list. 

In 1903, Von Seemen in Bull. Torr. Bot. Club xxx. 635, described a 
second species S. Bakeri, collected by C. F. Baker, on March 9 and May 
10, 1902, on the foothills near Stanford University, Santa Clara County, 
California (No. 274, f., m.; type in Herb. Berol.). This species is kept 
by Ball as S. lasiolepis var. Bakeri Ball, in litt. The ovaries of the type 
are somewhat tomentose toward the apex. The geographical distribution 
of this form is unknown to me. Jepson F1. Calif. 241 (1909), does refer 
S Bakeri as a synonym to var. Bigelovit. Britton & Shafer, N. Am. Trees, 
204, fig. 167 (1900), keep S. Bakeri a distinct species with capsules “hairy 
toward the top.” 


56. S. ligulifolia Ball, in litt.— ? S. cordata Ball apud Coulter & 
Nelson, New Man. Rocky Mts. Fl. 132 (1909), pro parte. — This species 
proposed by Ball and known to me only in a few specimens which I saw 
with Ball’s own determination in Bebb’s Herbarium (C.) seems to me most 
closely related to S. lutea which however has longer pedicels. Both 
species may be widely distributed from New Mexico and California to 
Colorado, Wyoming and farther north. Partly on Ball’s authority I 
quote the following specimens as belonging to his species of which he, 
unfortunately, has not yet published a description. The specimens of 
which the numbers are marked with an * have not been determined by 
Ball. The leaves are mostly provided with stomata in the epidermis of 
the upper surface, a fact also observed by me in S. lutea and, partly, in 
S. mackenzieana, but not in typical S. cordata. 

ae ee Without locality and date, Greene (sheet 3908 in Herb. Bebb; 
ne ot). 

Coronado. Conejos County, Los Pinos, May, 1899, C. L. Baker (no. 
270, m., f.; C., G.). La Plata County, Durango, June, 1891, A. Eastwood 


(No. 23, f.,m.; C.). Routt County, Wolcott, July, 1891, A. Eastwood (No. 17, 
fr.; C.). ? Montezuma County, ? Mancos, June, 1891, same coll. (No. 


1921] SCHNEIDER, NOTES ON AMERICAN WILLOWS. XI 139 


22, m., fr.; C.). El Paso County, Manitou, ‘ , IM. E. 

(No. 30,* f.; A). Jefferson Shas Pitt ie oe at we ae 
(No. 371,* m. f.; G.; a somewhat doubtful form). ? County, Soda Springs 
Canyon, May, 1886, W. H. Shockley (No. 363, fr.; C.). 

Urax. Salt Lake County, Red Butte Canyon, May 8, 1909, J. Clemens 
(f.*; A.);Salt Lake, Cottonwood Creek, June 27, 1918, A. Eastwood (No. 7753," 
Î., m.; A.); City Creek Canyon, May 11, 1880, M. E. Jones (No. 1702,* fr). 

Wyomine. Albany County, Sand Creek, May 30, 1900, A. Nelson (No. 
6964,* m; N. Cor.; partly mixed with female S. monticola). 

Nevapa. Ormsby County, Empire City, May 20, 1882, M. E. Jones 
(No.-4077,* f.; A.). 

57. S. cordata Muhlenberg in Neue Schr. Ges. Naturf. Fr. Berlin, 1v- 
236, t. 6, f. 3 (1803). — Michaux, FL Bor.-Am. 11. 225 (1803). — Will- 
denow, Spec. 1v. 666 (1805).— Pursh, Fl. Am. Sept. 11. 615 (1814). — 
Poiret in Lamarck, Encycl. Méth. Suppl. 69 (1817). — Koch, De Salic. 
Eur. Comm. 22 (1828). — Forbes, Salict. Wob. 277, f. 142 (1829). — 
Hooker, F1. Bor.-Am 1 149 (1839), excl. var. — Barratt, Salic. Am. no. 
26 (1840). — Torrey, F1. N. Y. 11. 211 (1843). — Andersson in Ofv. Svensk. 
Vet.-Akad. Fôrh. xv. 124 (1858); in Proc. Am. Acad. 1v. 64 (Sal. Bor.- 
Am. 19) (1858); in Walpers, Ann. Bot. v. 751 (1858); in Svensk. Vet.- 
Akad. Handl. v1. 157, t. 8, f. 91 (Monog. Salic.) (1867), pro parte maxima; 
apud De Candolie, Prodr. xv1.? 251 (1868), pro parte maxima. — Bebb 
apud Macoun, Cat. Can. PI. 496 (1886), pro parte. — Britton & Brown, 
Ill. FI. 1. 503, f. 1198 (1896); ed. 2, 1. 596, f. 0463, f. (0913). —Ball in Proc. 
Iowa Acad. Sci. vit. 151 (1900); in Elys. Mar. ut. 29, t. 6, f. a (1910). — 
Britton, Man. 314 (1901). — Schneider, Ill. Handb. Laubh. 1, 50, f. 11 
r-s, 25 h (1904). — Robinson & Fernald in Gray’s New Man. ed. 7, 323, 
f. 650 (1909) — Von Seemen apud Ascherson & Graebner, Syn. Mittel- 
eur. F1. rv. 157 (1911), excl. synon, pro parte. — S. rigida Muhlenberg 
in Neue Schr. Ges. Naturf. Fr. Berlin, 1. c. t. 6, f. 4 (1803), fide Ball. — 
Willdenow, Spec. 1v. 667 (1805). — Pursh, F1. Am. Sept. 11. 615 (1814). — 
Forbes, Salict. Wob. 277, f. 141 (1829). —S. cordata var. rigida Carey 
apud Gray, Man. Bot. 427 (1848). — Andersson in De Candolle Prodr. 
XVI,2 252 (1868), pro parte, — S. myricoides var. cordata Dippel, Handb. 
Laubh. 11. f. 134 (1892). — S. acutidens Rydberg apud Britton, Man. 
315 (1901), fide Ball. — This widely spread eastern Willow has been 
described by Muhlenberg from specimens from Lancaster, Pa. I am not 
well enough acquainted with its variability and its geographical distri- 
bution. Andersson, in 1867, proposed two subspecies S. rigida and S. 
angustata which he reduced to varieties in 1868. S. rigida Muhlenberg 
is referred by Ball in his list as a mere synonym to S. cordata, and S. 
myricoides Muhlenberg in Neue Schr. Ges. Naturf. Fr. Berlin, 1v. 235, t. 
6, £. (1803) (S. cordata var. myricoides Carey apud Gray, Man. 427 (1848).— 
S. cordata «, rigida 6° myricoides Andersson in De Candolle, Prodr. 
xvi.2 252 [1868] is perhapsa hybrid with S. sericea according to Robinson 
& Fernald, Gray’s New Man. ed. 7, 323 (1908). Ball, in Elys. Mar. m1. 
30 (1910), says: “A hybrid with S. sericea is occasionally found 


190 JOURNAL OF THE ARNOLD ARBORETUM [voz. 11 


Forms of S. cordata with twigs pubescent, young leaves thinly silky, and 
capsules occasionally thinly villose (S. myricoides Muhl.) should not be 
confused with it.” But in his MS.-list Ball regards S. myricoides as 
probably S. cordata X sericea, and he mentions only one variety of S. 
cordata, namely var. angustata Andersson in De Candolle, Prodr. xvi.’ 
252 (1868). (S. angustata Pursh, Fl. Am. Sept. 11. 613 [1814;] S. cordata 
2 S. angustata Andersson in Svensk. Vet.-Akad. Hand]. vi. 158 [1867], 
pro parte). Andersson proposed some forms which partly do not belong to 
S. cordata (see S. luteap.191). Salix cordata angustata seems to be a very com- 
mon variety. A mere form of it apparently is the so-called f. purpurascens 
Hort. (S. Nicholsonii f. purpurascens Dieck, Neuheiten-Offerte 1889-90, 18 
[1889].—Dippel, Handb. Laubh. 11. 284 [1892].—S. cordata var. rigida f. pur- 
purascens Schneider, Ill. Handb. I. 50 [1904]) which has been regarded as a 
hybrid of S. cordata with S. nigra but it is nothing than typical cordata or 
a form of it. There is, certainly, no hybrid with S. nigra in existence. 

S. cordata is so far as I know not represented in the west. I do not, how- 
ever, know the exact eastern limits of its geographical range. 


58. S. missouriensis Bebb in Garden & Forest, vim. 373 (1895). — 
Glatfelder in Trans. Acad. Sci. St. Louis, vir. 137 (1896). — Sargent, 
Silva, 1x. 137, t. 480 (1896); x1v. 104 (1902). — Ball in Proc. Iowa Acad. 
Sci. vit. 152 (1900). — Britton, Man. ed. 2, 314 (1905). — Robinson & 
Fernald, Gray’s New Man. ed. 7, 323, f. 651 (1908). — Britton & Shafer, 
N. Am. Trees 197, fig. 158 (1900). —S. cordata 1. S. rigida d. vestita 
Andersson in Svensk. Vet.-Akad. Handl. vi. 159 (1867). — S. cordata« 
rigida 7° vestita Andersson in De Candolle, Prodr. xv1.? 252 (1868). — 
S. cordata Britton & Brown, Ill. F1, ed. 2, 1. 596, f. 1463 (1913), pro parte. — 
The type of this, as Robinson and Fernald say, “poorly understood 
tree’ has been collected “a Duce Neuwied prope Fort Osage fluv. Miss- 
ouri.” According to Ball (1900) it is distinguished from S. cordata by 
its larger size, densely puberulent twigs, large leaves, and longer, fertile 
aments, and other more minute differences.” See also the characters 
given in the keys. I have not had the opportunity to make a special 
study of this species which according to Britton (1908) “is known in the 
valleys of the Missouri and Mississippi rivers and of tributary streams, 
from Kentucky, Illinois, and Missouri to Iowa and Nebraska. 


59. S. mackenzieana* Barratt apud Andersson in Ofv. Svensk. Vet.- 
Akad. Fôrh. xv. 125 (1858); in Proc. Am. Acad. 1v. 65 (Sal. Bor.-Am. 
10) (1858); in Svensk. Vet.-Akad. Handl. vr. 160, t. 8, f. 91* (1867); 
in De Candolle, Prodr. xv1.? 252 (1868). — Britton & Shafer, N. Am. 
Trees, 197, fig. 157 (1908), pro parte. — Ball apud Coulter & Nelson, New 
Man. Rocky Mts. Bot. 133 (1909); in Piper & Beattie, Fl. Northwest 
Coast, 115 (1915).— Henry, Fl. Brit. Col. 9 (1915). — Rydberg, Fl. 

* Hooker spells the name Mackenzieana, and Anderson does the same in 1858 quoting 


Hooker. Later he writes Mackenziana, a spelling adopted by all the later authors. I sup- 
pose the first spelling is the correct one. 
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Rocky Mts. 193 (1917). — S. cordata « Mackenzieana Hooker, F1. Bor.- 
Am. 11. 149 (1839). — Bebb apud Macoun, Cat. Can. Pl. 497 (1886); 
in Garden & Forest, virr. 473 (1895). — Jepson, Fl. Cal. 341 (1909). — 
This Willow was first mentioned by Hooker, 1. c., as follows:” Mack- 
enzieana: foliis obovato-lanceolatis—S. Mackenzieana Barratt, mst.” 
Anderson, in 1858, stated under S. cordata: “Sub hac specie duas formas 
attulit Hooker 1. c. 1. S. balsamiferam Barratt, et 2) S. Mackenzieanam 
Barratt.” He added: S. Mackenzieana mihi hybrida proles ex S. cordata 
et vagante |= S. Bebbiana] videtur.” In 1867 and 1868 he also regarded 
S. mackenzieana as such a hybrid. It is, however, a good species, and 
has nothing in common with S. Bebbiana except the very long pedicels. 
I have seen material from the North West Territories where Richardson 
collected the type in June 1826 on the Mackenzie River and from Alberta, 
British Columbia, Idaho (Latah, Custer, Lincoln Counties), Washington 
(Whitman, Spokane, Adams and Columbia Counties), Montana (Lewis 
and Clark, Powell, Gallatin, Flathead and Park Counties), Wyoming 
(Yellowstone Park), Oregon (Washington, Good River, Wasco, Uma- 
tilla, Union and Lane Counties) and California (Siskiyou County). Prob- 
ably the species is much more widely spread but sometimes it is not easy 
to distinguish young flowering specimens of it from those of S. lutea or 
S. monochroma. 

Ball apud Piper & Beattie, F1. Northwest Coast, 116 (1915), describes a 
var. macrogemma with densely pubescent-tomentose branchlets and 
elongated densely pilose-tomentose buds from Seattle, Portland and 
Corvallis. This form and the typical S. Mackenzieana have hitherto 
been confused with the eastern S. cordata. 


60. S. lutea Nuttall, N. Am. Sylva, 1. 63, t. 19, f. dextr. sup. (1843) — 
Ball apud Coulter & Nelson, New Man Rocky Mts. Bot. 132 (1909). — 
Rydberg, Fl. Rocky Mts. 193 (1917).—S. cordata 2. S. angustata 
vitellina Anderson in Svensk.Vet.-Akad. Handl. VI. 159 (Monog. Salic.) 
(1867), an excl. f. crassa? — S. cordata 8 angustata 3 vitellina Andersson 
in De Candolle, Prodr. xvi’. 252 (1868). — S. cordata var. Watsoni Bebb 
apud Watson, Bot. Calif. 1. 86 (1879), fide Ball; Jepson, Fl. Calif. 341 
(1909). — S. cordata var. lutea Bebb in Garden & Forest, vist. 473 (1895). — 
S. flava Rydberg in Bull. Torr. Bot. Club, xxvii. 273 (1901). — S. 
Ormsbyensis Von Seemen, 1. c. xxx. 635 (1903), fide Ball. — S. Watsonii 
Rydberg, IL. c. xxxnr. 137 (1906); Fl. Rocky Mts. 193 (1917). — Nuttall, 
in his good description, says of this species: “It is . . . remarkable 
for its smooth light yellow branchlets and pale green, rather small, lucid 
leaves.” Ball, in 1909, states that the pedicels are only up to 2 mm. 
long but according to my own observations they sometimes attain a 
length of 3-3.5 mm. Ball adds: “Distinguished only with difficulty 
from S. cordata and may perhaps prove to be only a variety of that species.” 
I am not well enough acquainted with the typical cordata, especially its 
western forms, to say anything about the taxonomic value of S. lutea 
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which seems to bea widely spread species of which I have seen specimens 
from Alberta, Saskatchewan, Idaho, Montana, North and South Dakota 
(det. by Ball), Wyoming, Oregon, Utah, Colorado, Nevada and California. 
Here we find the so called S. cordata var. Watsonii which occurs according 
to Jepson on the San Jacinto Mts. and the northern Sierra Nevada. 

The type of Andersson’s S. cordata angustata vitellina had been collected 
by Bourgeau in Saskatchewan “bords de la rivière à coté des Berges Carl- 
ton.” I have seen co-types of it in Herb. Berol. but I am not acquainted 
with Andersson’s form S. cordata 2. S. angustata vitellina crassa, mentioned 
only in 1867, based on another especie of Bourgeau’s from “dans le 
marais glace près le Fort Carlton.” 

I suppose Ball will give a good account of this species and its varia- 
bility. He has already proposed two varieties of it but has not yet 
published decriptions of them. Therefore I had best refrain from men- 
tioning the type specimen of one of his new varieties which I have seen. 


61. S. monochroma Ball in litt. — ? S. rotundifolia B ovata Nuttall, 
N. Am. Sylva, 75 (1843). — S. cordata Piper in Contr. U. S. N. at Herb. 
x1. 214 (F. Wash.) (1906), pro parte — S. Mackenzieana Britton & Shafer, 
Trees 196 (1908), pro parte. — S. pyrifolia Ball apud Coulter & Nelson, 
New Man. Rocky Mts. Bot. 133 (1909), non Andersson. — This species 
is in several respects a counterpart to S. mackenzieana. Specimens with 
mature leaves are easily recognized by their greenish under surface. The 
texture is thin compared with that of the leaves of the following species. 
In 1909, Ball referred to his pyrifolia the variety of Nuttall cited above, 
but in the MS.-list Ball marks this name with a ?. According to Nuttall 
it had been collected “by the late Dr. Gairdener, on the hills of the Wahla- 
met.” I have not seen the type specimen but from the description I 
judge it should be regarded as the same as S. monochroma. 

The typical S. rotundifolia Nuttall has been considered by Ball (1909) 
a synonym of what he then called S. pyrifolia obscura. From Nuttall’s 
description I am inclined to take his rotundifolia for a form of S. myrtil- 
lifohia. Of Andersson’s S. pyrifolia obscura I have already spoken in my 
note vil. on p. 169 in vol. 1 of this Journal. Since that was published I 
have seen a sterile fragment of the type in Herb. Berol. (ex Herb. Mus. 
Bot. Stockholm). It consists ofa piece of a branchlet with mature leaves 
which are not quite concolor beneath, the upper ones being of a rather 
lanceolate-elliptic shape, broadly cuneate at base, acuteat apex, somewhat 
coarsely crenulate-dentate, and measure up to 7.5 cm. in length and 2.4-3 
cm. in width. They are glabrous on both sides except a sparse minute 
pubescence on the midrib above and in the grove of the petioles which 
are about 15 mm. long. The stipules are semicordate-lanceolate and 
glandular-serrate to dentate and 5 mm. long. According to Andersson 
thecapsules have shorter pedicels than those of S. pyrifolia. I am at present 
unable to decide the question whether or not this var. obscura Andersson 
is a form of S. monochroma; but I am inclined to believe it may belong to 
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S. lutea. Ball, in his MS.-list, is inclined to refer this form to a new 
species of his of which I have not yet seen a specimen. 

Of S. monochroma I have been able to examine specimens from British 
Columbia (Revelstoke), Washington (Whitman, Columbia Counties), 
Idaho (Nez Perces, Latah, Bannok Counties), Montana (Chouteau, 
Gallatin, Lewis and Clark, Teton Counties), Wyoming (Yellowstone 
Park), and Oregon (Crook, Umatilla, Union, Wallowa Counties). It is 
probably a widely distributed species on the mountains of these states 
and until now mostly mistaken for S. cordata or the so called S. pseudo- 
myrsinites of authors. 


62. S. myrtillifolia Andersson in Ofv. Svensk. Vet.-Akad. Foérh. xv. 
132 (1858); in Proc. Am. Acad. 1v. 74 (Sal. Bor.-Am. 28) (1858); in 
Walpers, Ann. Bot. v. 756 (1858). — Bebb in Bot. Gaz. xv. 54 (1890). — 
Coville in Proc. Wash. Acad. Sci. mi. f. 22 (1901). — Fernald in Rho- 
dora, xv1. 170 (1914). — Rydberg, Fl. Rocky Mts. 194 (1917).—S. 
myrsinites Hooker, F1. Bor.-Am. 11. 151 (1839), an pro parte? — S. pseudo- 
myrsinites Andersson in Ofv. Svensk. Vet. Akad. Fôrh. xv. 129 (1858); 
in Proc. Am. Acad. ty. 25 (Sal. Bor.-Am. 10) (1858); in Walpers, Ann. 
Bot. v. 754 (1858), an tantum ex parte? — S. myrsinites 2. S. curtiflora 
Andersson in Ofv. Svensk. Vet.-Akad. Férh. xv. 130 (1858); in Proc. Am. 
Acad. tv. 71 (1858); in Walpers, Ann. Bot. v. 756 (1858), an tantum ex 
parte? — S. Novae Angliae 1. 8. pseudo-myrsinites Andersson in Svensk. Vet.- 
Akad. Handl. vi. 160 (1867) ex parte. — S. Novae Angliae 2. S. pseudo- 
cordata Andersson, |. c. 161 (1867), pro parte maxima — S. Novae Angliae 
3. S. myrtillifolia Andersson, I. c. 162 (1867). — S. Novae Angliae ? pseudo- 
myrsinites Andersson in De Candolla, Prodr. xvi.2 253 (1868), pro 
parte. — S. Novae Angliae ¥ myrtillifolia Andersson, |. c. (1868). — ? S. myrtl- 
lifolia curtiflora Rose in Contrib. U. S. Nat. Herb. m1. 573 (1896). —I 
fully agree with Bebb and Fernald that S. myrtillifolia is the correct name 
to be applied to the forms of the British American and the Rocky Moun- 
tain Willows passing as S. novae angliae or S. pseudomyrsinites. In 1858 
Andersson described two American subspecies of S. myrsinites as S. 
pseudomyrsinites and S. curtiflora, and besides these two to which he gave 
binomial names, although they were not intended by Andersson to be 
regarded as species but as subspecies (later changed into varieties), he 
proposed 8. myrtillifolia as a good species. In his Monograph in 1867 
(not 1865 as quoted by Fernald in 1914), Andersson “in his mature judg- 
ment” (as Fernald said) considered these three shrubs as belonging to 
one North American species,” for which he unfortunately proposed a new 
name: S. Novae Angliae, and (in 1868 as varieties) he proposed “tres 
formas habitu inter se haud parum diversas sed modificationibus numer- 
osis indubie connexas,” using the names S. pseudo-myrsinites, S. pseudo- 
cordata (instead of the older S. curtiflora of 1858) and S. myrtillifolia. 
In 1868 (not 1864 as quoted by Fernald) in De Candolle, Prodr. xv1. 
fasc. 11, Andersson went even a step farther in reducing the three sub- 
species to varieties, and keeping the names used in 1867. 
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The type of S. myrtillifolia of which I have before me a photograph 
and fragments ex Herb. Kew was collected by Drummond “June 
22nd, low situations, Rocky Mountains east side.” Of Andersson’s 
subspecies S. pseudomyrsinites (1858) the type was found by Douglas 
“on the grandrapid of Sascatchawan.” It is probably preserved in the 
Hookerian Herbarium, but I have only seen a co-type in Herb. Gray. 
This specimen is cited by Andersson, in 1867 and 1868, as the type of his 
forma lingulata of the subspecies or variety pseudomyrsinites, and Ball in 
Herb. W. and in his MS.-list regards this form as S. myrtillifolia var. 
lingulata (see below.). 

Andersson, however, in 1858,. under S. pseudomyrsinites mentioned an- 
other specimen from the Rocky Mountains which is probably the same 
as the type of what he (in 1867 and 1868) called var. cordata of the sub- 
species or variety pseudo-myrsinites. This variety cordata has been in 
the first place described from sterile specimens (“Folia attamen tantum 
vidi”) collected by Drummond which also should be looked for at Kew, 
but Andersson had before him also a piece of Bourgeau’s.* Unfortu- 
nately he does not quote the localities where these specimens came from, 
and I have only seen the material quoted in the footnote which could 
be regarded as the type of this var. cordata. Ball is now using this name 
for a variety of what he (in Herb. C. and his MS.-list) calls S. pseudo- 
cordata (see below). 

Andersson proposed still another form, aequalis, of his subspecies or 
variety S. pseudomysrinites. In 1867 he quotes as type a specimen col- 
lected by Bourgeau “in campement forét brulé Rocky Mountains 15 
Aug. 1858.” I have not seen this type or any other specimen truly 
representing the form Andersson had in mind. In 1909, Ball described 
a S. pseudomyrsinites var. equalis (!), and in Herb. W. and his MS.-list 
he changes this name to S. pseudocordata aequalis. Ball’s variety seems 
to me to present a good species but I doubt whether it is really the same 
as Andersson’s form. 

Andersson’s second subspecies S. curtiflora (1858) is founded on a 
specimen collected by Richardson at Fort Franklin on the Mackenzie 
River. There are two specimens of Richardson’s in Herb N Y. of which 
the one numbered “no. 69 Hb. H. B. & T.” (m., f., fr.) may be identical 
with the real type (probably preserved in Herb. Kew), but it does not 
exactly fit Andersson’s description made in 1858 in which he states that the 
pedicels are three times longer than the bracts and four times longer than 
the gland; some flowers however agree rather well with these indications, 
and I am unable to distinguish this no. 69 or the second specimen ex 
Herb. Barratt (N. Y.) “Fort Franklin, low depressed shrub 12 or 14 

* This may have been the same of which there is a fragment bearing an old fruiting ament 
in Herb. Berol. ex Herb. Stockholm, coll. by Bourgeau in 1858 (Palliser’s Exped.) in the 
Rocky Mts. and named by Andersson “Salix (cordata) pseudomyrsinites”. It agrees with 


the description of var. cordata but the branchlets are pubescent and the leaves hardly more 
than half an inch wide. 
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inches long” (m., f.) from typical S. myrtillifolia, and Ball, too, in his 
MS -list refers curtiflora as a synonym to this species. 

In 1867 and 1868, Andersson, as already mentioned, changed the name 
curtiflora to pseudocordata referring to it also specimens of Bourgeau’s 
(“ad fl. Saskatchewan, prope Fort Pitt”), of which there are male and 
female fragments in Herb. Berol., and Burke’s (“Jaspers house”) which 
I have not yet seen. The specimen from near Fort Pitt represents noth- 
ing but typical S. myrtillifolia. Besides it he adds “in Rocky Mountains 
(Drummond).” This last specimen is in the Gray Herbarium and 
represents No. 659 of Drummond’s. According to the label it came with 
No. 665 which I have seen in Herb. N. Y. Those two numbers consist 
of male and female pieces with young flowers and leaves, and there is 
hardly a good character to separate them from S. myrtillifolia except that 
the bracts (at least of the male flowers) are mostly “crispo-albo-villosae”’ 
in No. 665 while they are almost glabrous in No. 659, and agree in every 
respect with those of typical S. myrtillifolia. Of course the size and shape 
of the leaves cannot even be guessed. 

There is good reason to doubt whether Andersson’s subspecies or variety 
pseudocordata has anything to do with S. pseudocordata of Ball in his MS.- 
list. Rydberg, Fl. Rocky Mts. 194 (1917) has used the names S. curti- 
flora (with the synonym pseudocordata) and S. pseudomyrsinites appar- 
ently for forms different from those which Andersson had before him. I 
can only hope that Ball will be able to elucidate these critical forms which 
have been named and renamed by Andersson, as Fernald, said, but also 
by later authors “in a perplexing fashion.” 

Fernald, in Rhodora xvi. 172 (1914), proposed a S. myrtillifolia var. 
brachypoda from Newfoundland, and Ball, as already mentioned, keeps a 
S. myrtillifolia var. lingulata in Herb. W. and his MS.-lists (S. myrsinites 
1. pseudomyrsinites Andersson in 1858, see synonymy given above; S. 
Novae Angliae 1. S. pseudo-myrsinites b lingulata Andersson in 1867; S. 
Novae Angliae «, pseudo-myrsinites, 2° lingulata Andersson in 1868). I 
have seen specimens determined by Ball from the Northwest Territories 
(Fort Providence, Fort Resolution and Hudson Bay) and Saskatchewan, 
without exact locality, collected by Bourgeau in 1859. The var. lingu- 
lata does not seem to represent anything but a vigorous form of the type. 

Of this I have been able to examine specimens from Alaska (Copper 
River Region, Yukon Valley), the Yukon Territory (Dawson, Lake 
Bennett), the Northwest Territories (Fort Franklin, Yahami Mts., Tazin 
River, Fort Providence, Hudson Bay, Churchill) Alberta, Saskatchewan, 
Ontario (Lake of Woods), Quebec and Labrador; it probably also occurs in 
the northern parts of the Rocky Mountains in the United States, where it 


seems to be replaced by the following species. 

63. S. pseudocordata Rydberg, FI. Col. 94 (1906).—? S. Novae 
Angliae 1. S. pseudo-myrsinites Andersson in Svensk. Vet.-Akad. Hand. 
vi. 161 (Monog. Salic.) (1867), quoad var. a. cordatam pro parte et var. c. 
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aequalem. — S. Novae Angliae 2. S. pseudo-cordata Andersson, L c, pro 
parte. — ? S. Novae Angliae a, pseudo-myrsinites Andersson in De Can- 
dolle, Prodr. xxr.? 253 (1868), quoad 1° cordatam pro parte et 3° aequalem.— 
S. Novae Angliae @, pseudo-cordata Andersson, |. c., pro parte. — S. 
cordata Piper in Contrib. U. S. Nat. Herb. x1. 214 (Fl. Wash.) (1906), 
pro parte. — S. pseudomyrsinites Ball apud Coulter & Nelson, New Man. 
Rocky Mts. Bot. 133 (1909), incl. var. equali Ball—Rydberg, Fl. Rocky 
Mts. 194 (1917), pro parte. —S. curtiflora Rydberg, 1. c. 194 (1917), 
an tantum pro parte?. — As I have already pointed out, I have not been 
able tocompare the specimens which ought to be regarded as the types of 
Andersson’s var. cordata (see, however, my footnote on p. 194), var. aequalis 
and his subspecies or variety pseudocordata. In 1909, Ball used the name 
pseudomyrsinites ‘ Andersson ” for the forms I am inclined to refer to the 
present species. Andersson did not publish such a species but only a 
subspecies which he later (1867) reduced to a variety. As explained above 
Andersson’s first subspecies S. pseudomyrsinites (1858) is nothing but a 
form of S. myrtillifolia (var. lingulata [And.] Ball). Strictly speaking 
Andersson’s subspecies S. pseudocordata (1867) is the same as his sub- 
species S. curtiflora (1858) which, as already stated, must be regarded as 
a synonym of S. myrtillifolia. Rydberg did not publish the name S. 
pseudocordata with a new description; he only said: “13. Salix pseudo- 
cordata Andersson (S. Novae-Angliae pseudocordata Andersson).” There- 
fore, in my opinion, the name S. pseudocordata Rydberg can hardly stand. 
I think that the so called S. pseudomyrsinites and pseudocordata or curtiflora 
of Rydberg and Ball should receive a new name. Ball in 1909 had a 
S. pseudomyrsinites var. equalis (having in mind Andersson’s var. aequalis 
cited above) and referred it in his MS.-list to pseudocordata, of which he 
also proposes a var. cordata which in his opinion is the same as Andersson’s 
var. cordata mentioned above. Not having seen Andersson’s types I do 
not know whether Ball is right in regarding them as identical with the 
forms mentioned below. Without a careful study of the type specimens 
it seems to me impossible to understand the real meaning of Andersson’s 
descriptions. I sincerely hope that Mr. Ball’s investigations will throw 
much light on these obscure forms. He certainly will give us a good 
description of this species and its variability. 

The following specimens I am inclined to refer to it, partly on the 
authority of Ball himself. See also the details given in the keys. The 
forms with pilose pedicels need special observation, and they sometimes 
remind one of S. monticola, having, however, concolor leaves. There may 
be hybrids among them. 

British Cotumpia. Kicking Horse Pass, June 21, 1887, J. Macoun (No. 35 
f., m.; C.). Kananaskis, thickets in the foothills, June 22, 1885, same collector 
(NO Mr 101) 

ALBERTA. Rocky Mountain Park District, Banff, by the Bow River, June 26, 
1891, J. Macoun (No. 36, fr.; C.); Banff, August 9, 1904, J. G. Jack (ii AR 


forma incerta). Crows Nest Pass, The Gap, August 4, 1897, J. Macoun (No. 
94438 and 94439, st., O.). 
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Wasuineton. Whitman County, Pullman, C. V. Piper (No. 1173, in 
part, st.; W.; 3598, f.; W.). Kittitas County, Wenatchee Mt., head of Cook 
Creek, Sept. 3-4, 1901, F. V. Coville (Nos. 1175, 1176, st.; W.). 

Wyomine. ?Fremont County, Boulder Creek, August 26, 1894, A. 
Nelson (No. 1122, st.; G.); bank of Little Sandy River near Leckie (?), June 28, 
1901, Merrill & Wilcox (No. 592,m.; N.). Albany County, Woods Creek, 
along creeks, July 3, 1903, L. N. Goodding (No. 1432, f.; M.); forma porro observ- 
anda); Centennial, August 7, 1902, A. Nelson (No. 8823, fr.; Cor.). ?Sheri- 
dan County, Bighorn Mts., Big Goose Creek, July 15-24, 1893, F. Tweedy 
(No. 62, fr.; W.); same mountains, August, 1899, same coll. (No. 2437, fr.; N.; 
pedicellis pilosis). Yellowstone Park, Golden Gate, June 28, 1899, A. 
& Nelson (Mo. 5549, fr.; G., N.); Obsidian Creek, July 23, 1899, A. Nelson, (No. 
6070, fr.; pedicellis pilosis; Cor.). Uinta County, Evanston, June 9, 1898, 
same coll. (No. 4533, m., f.; Cor.); Kemmerer, June 13, 1900, same coll. (No. 
7178, fr.; A.; pedicellis parce pilosis). ?County, Green River, May 30, 
1897, same coll. (No. 3036, fr. tantum; M.). 

Ipano. Custer County, Mackay (Bear Canyon), July 31, 1911, Nelson 
& Macbride (No. 1551, fr.; G.; pedicellis pilosis). 

Montana. Park County: without exact locality, 1901, H. W. Scheuner 
(No. 74, m.; N.). Powell County, Deer Lodge Valley, Blankinship (No. 
790; W.). Beaverhead County, Lima, June 29, 1895, C. L. Shearer 
(No. 3422; W.). Flathead County, Columbia Falls, June 5, 1893, R. S. 
W. Williams (No. 971; W.). 

Urax. ?Summit County, Uinta Mts., Dryer Mine, July 2, 1902, L. N. 
Goodding (No. 1227, fr.; A.,G., W.; pedicellis pilosis). Salt LakeCounty, 
Salt Lake City, Kimballs, June 3, 1908, Mrs. J. Clemens (fr.; St.). Big Cotton- 
wood Canyon, below Silver Lake, Rydberg & Carlton (No. 6612, f.; G., N.). 

Nevapa. Burnt Timber Mts., Pole Creek, July 15, 1912, Nelson & Macbride 
(No. 2065, fr.; M.). 

Orzecon. Deschutes (or Crook?) County, swamps wells north slope of 
Paulina Mts., in water 1 m. in depth, alt. 1690 m., July 13, 1894, J. B. Leiberg 
(No. 422, m. f.; No. 952; A., C.; pedicellis pilosis, distributa sub nomine “‘S. 
Leibergii Bebb’’); same Mts., in water at shore of West Lake, 2100 m., July 29, 
1894, same coll. (No. 579, f.; C.; pedicellis pilosis); Deschutes River, at saw 
mill, 134 mi.above Bend, August 8, 1913, C. R. Ball (Nos. 1901-1804, f., st.; W.). 
Crook County, on Little Deschutes River, about 1 mi. north of Pengra, 
August 14, 1897, F.C. Coville & E. J. Applegate (No. 537, st.; W.). 

Arizona. ? County, White Mountains, Cienegas, head of Little Colorado 
River, July 10, 1912, L. N. Goodding (No. 1153, fr., m.; N.; somewhat doubtful). 


b. SOME REMARKS ON THE GEOGRAPHICAL DISTRIBUTION OF THE 
AMERICAN WILLOWS 


Before I conclude my notes on American Willows I wish to say a few 
words in regard to the geographical distribution of the different sections 
and species. I suppose it will be of some use to students of the genus and 
of the flora of a certain state or region in general to give an enumeration 
of all the species according to their occurrence in the different states 
based on the material I have been able to examine. Of some states I 
have seen very little material, and, therefore, my indications are far from 
exhaustive. I wish to draw the attention of students to the flora of those 
states or regions where I can give but an incomplete account of the Wil- 
lows which may occur in them. 
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Among the twenty-three sections enumerated by me in a later note 
there are several groups peculiar to America and not represented in 
the Old World; namely, Sect. Nigrae, Bonplandianae and Longifoliae. 
Of the Nigrae the typical S. Humboldtiana is restricted to South America, 
probably ranging as far south as the Straits of Magellan, while its north- 
ern representative, S. nigra, reaches the 50th degree N. Lat. in Ontario. 
No other section covers such a wide area, as it is also found from the 
Atlantic to the Pacific coast in California. 

The species of the Longifoliae, too, are widely spread from Guatemala 
(S. taxifolia microphylla) to the vicinity of Dawson in the Yukon Valley, 
Yukon Territory (S. longifolia .pedicellata), and in the States from coast 
to coast. 4 

The Bonplandianae inhabit a more restricted area from Guatemala 
(S. Bonplandianae forma) to northern California (S. laevigata) or even 
southern Oregon in the west, and Illinois to the District Columbia (S. 
longipes Wardii) in the east. 

Other sections indigenous to Central and North America and apparently 
of no distinct relationship to forms of the Old World are: Mexicanae 
(three species) in Mexico; Wolffianae (one species) in Idaho, Wyoming, 
Montana, Oregon and Colorado. 

The Candidae with S. candida (and possibly S. cryptodonta) are also 
a section the true affinity of which is by no means clear. It isa Willow 
of the northern United States from New Jersey to Montana, and of 
Canada from Labrador to Alberta and probably to British Columbia and 
the Great Slave Lake in the Northwest Territories. 

The Fulvae, too, with S. Bebbiana, Geyeriana and Lemmonii are a dis- 
tinctly American group of which S. Bebbiana is a widely spread member 
from New Mexico to the Yukon Territory, and from Newfoundland and 
New Jersey to northeastern Nevada and Washington. 

Very limited is the range of the strange Brewerianae (California), and 
of the Sitchenses (Pacific coast from California to Southern Alaska). 

Other sections, like the Cordatae, Adenophyllae, Balsamiferae, Disco- 
lores and Griseae, including only American forms, nevertheless show a 
more or less distinct affinity to Asiatic and European species, while the 
sections Reticulatae, Ovalifoliae, Glaucae, Phylicifoliae, Chrysantheae 
and Roseae combine species of the Old and New World. 

On the following pages I give an alphabetic enumeration of the species 
met with in the different states of the United States and of Canada as 
well as in Mexico and South America. Those species indigenous to or 
hitherto known only from one state or district are marked with an asterisk. 
A question-mark signifies that the occurrence of the species or form in the 
region is still doubtful or that it is not yet clearly identified. 
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UNITED STATES 


ALABAMA: §. nigra, longipes var. Wardii. 

Auaska: S. alaxensis and var. longistylis, * amplifolia, arbusculoides, 
arctica and var. obcordata, Barclayi and var. hebecarpa, Bebbiana var. 
perrostrata, * Chamissonis, commutata, fuscescens, * glacialis, glauca var. 
acutifolia, * lingulata, myrtillifolia, niphoclada, ovalifolia and vars. * cam- 
densis and *subarctica, phlebophylla, * polaris (typica?) pulchra and 
var. yukonensis, reticulata, * rotundifolia and f. * pilosiuscula, Richard- 
sonii, Scouleriana, sitchensis, * stolonifera and f. * subpilosa, * venusta 
(doubtful), and * Walpolei. 

ARIZONA: S. Bebbiana var. perrostrata, Bonplandiana var. Toumeyi, 
exigua var. stenophylla, Geyeriana, ? irrorata, laevigata, monticola, pseudo 
cordata, Scouleriana. 

Arkansas: S. cordata, humilis, longifolia, longipes var. Wardii, nigra 
and var. aitissima. 

CALIFORNIA: S. * Breweri, cascadensis, ? commutata, * Coulteri, * del- 
nortensis, Eastwoodiae and var. * callicoma, exigua forma, Geyeriana 
var. argentea, Gooddingii, Jepsonii, laevigata, lasiandra and vars. lancifolia 
and caudata, lasiolepis and vars. Bigelovii and Bakeri, Lemmonii and var. 
Austinae, lutea, mackenzieana, melanopsis and var. Bolanderiana, ores- 
tera, planifolia var. monica, * Parishiana, petrophila and var. caespitosa, 
Scouleriana and var. * crassijulis, sessilifolia vars. Hindsiana and * leuco- 
dendroides, subcoerulea. 

Cotorano: 8. amygdaloides f. pilosiuscula, Bebbiana var. perrostrata, 
brachycarpa, candida, exigua vars. luteosericea and stenophylla, Geyeriana 
and var. argentea, lasiandra and var. caudata, irrorata, ligulifolia, lutea, 
monticola, nivalis and var. saximontana, petrophila, planifolia var. monica, 
pseudolapponum, Scouleriana, subcoerulea, Wolfii. 

Connecticut: S. Bebbiana, candida, discolor, cordata, humilis, longi- 
folia, nigra, sericea, tristis. 

DELAwWwARE: S. cordata, discolor, humilis, longifolia, lucida, nigra, 
tristis. 

District Cotumsta: S. cordata, humilis, longifolia, longipes var. Wardii, 
nigra, sericea, tristis. 

Fioripa: S. Harbisonii, humilis, longipes, ? nigra, tristis. 

Gerorata: S. Harbisonii, humilis, ongipes, nigra. 

Ivano: S. amygdaloides f. pilosiuscula, argophylla, Bebbiana var. per- 
rostrata, bella, brachycarpa, commutata var. puberula, exigua and vars. 
nevadensis and tenerrima, Geyeriana and var. argentea, lasiolepis var. 
Bigelovii, mackenzieana, melanopsis, monochroma, pseudocordata, 
Scouleriana, sitchensis, subcoerulea, Wolfii var. idahoensis. 

Izuois: S. adenophylla, amygdaloides, Bebbiana, candida, cordata, 
discolor, glaucophylloides var. glaucophylla, humilis, longipes var. War- 
dii, lucida, missouriensis, sericea, tristis. 

Inprana: S. amygdaloides, Bebbiana, candida, cordata, discolor, 
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glaucophylloides var. glaucophylla, humilis, longifolia, lucida, nigra 
pedicellaris, petiolaris, sericea, tristis. 

Iowa: S. amygdaloides, Bebbiana, candida, cordata, discolor, humilis, 
longifolia, lucida, missouriensis, nigra, pedicellaris, petiolaris, sericea, tristis. 

Kansas: S. cordata, amygdaloides, longifolia, longipes var. Wardii, 
nigra. 

Kenrucxy: S. cordata, discolor, humilis, longipes var. Wardii, mis- 
souriensis, nigra, sericea, tristis. 

Louistana: S. longifolia, ? longipes var. venulosa, nigra var. altissima. 

Mae: S. Bebbiana,, candida,* coactilis, cordata, discolor, glaucophyl- 
loides, herbacea, longifolia var. Wheeleri, lucida, nigra, pellita, petiolaris 
var. rosmarinoides, planifolia, sericea, Uva-ursi. 

Maryann: S. cordata, humilis, longifolia, longipes var. Wardii, 
nigra, sericea, ? tristis. 

Massacuuserts: S. amygdaloides, Bebbiana, candida, cordata, discolor, 
humilis, longifolia, lucida, nigra, pedicellaris, petiolaris, sericea, serissima, 
tristis. 

Micuiean: S. adenophylla, amydgaloides, Bebbiana, candida, cordata, 
discolor, glaucophylloides var. glaucophylla, humilis, longifolia vars. 
pedicellata and Wheeleri, nigra, pellita, pedicellaris, petiolaris, sericea, 
serissima. 

Minnesota: 8. amygdaloides, Bebbiana, candida, cordata, discolor, 
humilis, longifolia var. pedicellata, nigra, ? pedicellaris, petiolaris, pyri- 
folia. 

Mississippi: S. cordata, humilis, longifolia, longipes var. Wardii, 
missouriensis, nigra, tristis. 

Missouri: S. amygdaloides, cordata, discolor, humilis, longifolia, 
longipes var. Wardii, missouriensis, nigra, sericea, tristis. 

Montana: 8. amygdaloides, Barclayi and var. conjuncta, Barrattiana 
var. Tweedyi, bella, brachycarpa, candida, commutata, ? Drummondi- 
ana, exigua and var. tenerrima, Geyeriana and var. meleina, lasiandra 
var. caudata, lutea, mackenzieana, melanopsis, monochroma, monti- 
cola, nivalis and var. saximontana, petrophila, planifolia var. monica, 
pseudocordata, pseudolapponum, Scouleriana, sitchensis, subcoerulea, 
vestita var. erecta, Wolffi var. idahoensis. 

NEBRASKA: S. amygdaloides, Bebbiana var. perrostrata, cordata, 
exigua var. luteosericea, Geyeriana, humilis, longifolia, missouriensis, 
nigra, tristis. 

Nevapa: S. amygdaloides f. pilosiuscula, Bebbiana var. perrostrata, 
? commutata, Eastwoodiae and var. callicoma, exigua and var. nevadensis, 
Gooddingii, laevigata, lasiandra and var. caudata, lasiolepis var. Bigel- 
oviil, Lemmonii, ligulifolia, lutea, nivalis var. saximontana, orestera, 
petrophila and var. caespitosa, pseudocordata, Scouleriana, subcoerulea. 

New Hampsuire: S. argyrocarpa, Bebbiana, cordata, discolor, her- 
bacea, longifolia, lucida, nigra, planifolia, pyrifolia, ? serissima, Uva-ursi, 
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New Jersey: S. Bebbiana, candida, cordata, discolor, humilis, longi- 
folia, lucida, nigra, petiolaris, sericea, serissima, tristis. 

New Mexico: S. amygdaloides var. Wrightii, Bebbiana var. perros- 
trata, ? cordata, exigua var. stenophylla, Gooddingii, irrorata, lasiandra 
and var. caudata, ligulifolia, monticola, nivalis var. saximontana, 
planifolia var. monica, petrophila, ? pseudolapponum, Scouleriana, sub- 
coerulea. 

New York: S. amygdaloides, Bebbiana, candida, cordata, discolor, 
humilis, longifolia, lucida, nigra, pedicellaris, petiolaris, pyrifolia, sericea, 
serissima, tristis, Uva-ursi. 

NortTH CAROLINA: S. cordata, Harbisonii, humilis, longipes, nigra, 
sericea, tristis. 

Norrx Daxora: S. ? Bebbiana, candida, ? cordata, humilis, longifolia, 
lucida, lutea. 

Onto: S. adenophylla, amygdaloides, Bebbiana, candida, cordata, dis- 
color, glaucophylloides var. glaucophylla, humilis, longifolia, lucida, 
nigra, petiolaris, sericea, serissima. 

OKLAHOMA: S. amygdaloides, exigua var. stenophylla, longipes var. 
Wardii, nigra. 

OREGON: S. amygdaloides f. pilosiuscula, argophylla, Barclayi var. 
conjuncta, bebbiana var. perrostrata, brachycarpa, commutata and 
vars., ? Eastwoodiae, exigua, fluviatilis, Geyeriana and vars., Hookeri- 
iana and var. tomentosa, lasiandra and vars., lasiolepis var. Bigelovii, 
Lemmonii var. Austinae, lutea, mackenzieana, melanopsis, monochroma, 
nivalis var. saximontana, petrophila, Piperi, pseudocordata, Scouleriana, 
sessilifolia and var. Hindsiana, sitchensis, subcoerulea, vestita var. 
erecta, Wolfii var. idahoensis. 

PENNSYLVANIA: S. adenophylla, Bebbiana, candida, cordata, discolor, 
humilis, longifolia, lucida, nigra, petiolaris, sericea, tristis. 

RHope IsLanp: S. Bebbiana, cordata, discolor, humilis, longifolia, 
nigra, sericea, tristis. 

Sourx CAROLINA: S. ? cordata, Harbisonii, ? humilis, longipes, nigra, 
sericea. 

SoutH Daxora: S. amygdaloides, Bebbiana var. perrostrata, cordata, 
discolor, exigua var. luteosericea, lasiandra var. caudata, longifolia, lucida, 
lutea, nigra, Scouleriana. 

TENNESSEE: S. cordata, nigra, longipes var. Wardii, tristis. 

Texas: S. amygdaloides and var. Wrightii, ? cordata, exigua var. 
stenophylla, Gooddingii, humilis, ? irrorata, longifolia var. angustis- 
sima, longipes var. venulosa, nigra and vars. altissima and Lindheimeri. 

Urax: S. amygdaloides f. pilosiuscula, Bebbiana var. perrostrata, 
brachycarpa, exigua vars. nevadensis and ? tenerrima, Geyeriana, 
lasiandra var. caudata, ligulifolia, lutea, monticola, nivalis var. saxi- 
montana, petrophila, planifolia, pseudocordata, ? pseudolapponum, 


Scouleriana. | 
Vermont: S. amygdaloides, Bebbiana, candida, cordata, discolor, 
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humilis, longifolia, lucida, nigra, pellita, planifolia, pyrifolia, sericea, 
? serissima, Uva-ursi. 

Vircrnta: S. ? cordata, Harbisonii, humilis, longipes and var. Wardii, 
nigra, sericea, tristis. 

WASHINGTON: S. amygdaloides f. pilosiuscula, argophylla, Barclayi 
and var. conjuncta, Bebbiana var. perrostrata, bella, cascadensis, com- 
mutata with its three varieties, exigua, Geyeriana var. meleina, Hook- 
eriana, lasiandra and vars. caudata and lancifolia, mackenzieana, 
melanopsis, monochroma, nivalis and var. saximontana, pedicellaris, 
pennata, pseudocordata, Scouleriana, sessilifolia, sitchensis, subcoerulea. 

West VIRGINIA: S. ? cordata, humilis, nigra, sericea. 

Wisconsin: S. adenophylla, amygdaloides, Bebbiana, candida, cordata,. 
discolor, glaucophylloides var. glaucophylla, humilis, longifolia vars. 
pedicellata and Wheeleri, pedicellaris, nigra, ? petiolaris, serissima, 
tristis. 

Wyomine: S. ? Barclayi, Barrattiana var. Tweedyi, brachycarpa, 
candida, cascadensis, * Dodgeana, exigua and vars. stenophylla and 
tenerrima, Geyeriana and var. argentea, lasiandra var. caudata, liguli- 
folia, mackenzieana, monochroma, monticola, nivalis var. saximontana, 
petrophila, planifolia monica, pseudocordata, pseudolapponum, Scouleri- 
ana, subcoerulea, Wolfii and var. idahoensis. 


CANADA 

ALBERTA: S. anglorum var. araioclada, arbusculoides, Barclayi, 
Barrattiana, Bebbiana, bella, brachycarpa and var. glabellicarpa, can- 
dida, commutata, Drummondiana, exigua, glauca vars. acutifolia and 
glabrescens, lasiandra and var. caudata, longifolia var. pedicellata, 
lutea, Maccalliana, mackenzieana, melanopsis, myrtillifolia, nivalis 
and var. saximontana, petiolaris var. rosmarinoides, planifolia var. 
mvnica, petrophila, pseudocordata, pseudolapponum, Scouleriana, ves- 
tita var. erecta. 

British CoLuMBIA: S. alaxensis, anglorum var. araioclada, arctica 
and var. subcordata, argophylla, Barclayi and var. conjuncta, Barrat- 
tiana, Bebbiana var. perrostrata, candida, commutata, ? Drummondi- 
ana, exigua, Geyeriana var. meleina, glauca vars. acutifolia and glab- 
rescens, Hookeriana, lasiandra and vars., Maccalliana, mackenzieana, 
melanopsis, monochroma, nivalis and var. saximontana, ? petiolaris 
var. rosmarinoides, petrophila, ? prolixa, pseudocordata, ? pyrifolia, 
pulchra, Richardsonii, Scouleriana, sessilifolia, sitchensis, vestita var. 
erecta, and spec. coll. Eastwood. 

LABRADOR: S. adenophylla, anglorum, arctophila, argyrocarpa, calci- 
cola, candida, ? cordata, cordifolia and vars. atra, hypoprionota and 
Macounii, herbacea, laurentiana, myrtillifolia, pellita, planifolia, pyri- 
folia, vestita, Uva-ursi. 

MANITOBA: S. adenophylla, amygdaloides, Bebbiana, brachycarpa, 
calcicola, candida, ? cordata, discolor, longifolia var. pedicellata, lucida, 


1921] SCHNEIDER, NOTES ON AMERICAN WILLOWS. XI 203 


Maccalliana, petiolaris var. rosmarinoides, ? planifolia, pyrifolia, seris- 
sima. 

New Brunswick: S. Bebbiana, candida, cordata, discolor, lucida, 
nigra, pellita, petiolaris, pyrifolia, sericea. 

NEWFOUNDLAND: S. anglorum var. kophophylla, Bebbiana and var. 
* projecta, calcicola, candida, ? cordata, cordifolia and var. Macounii, 
discolor, glaucophylloides, * leiolepis, lucida, myrtillifolia var. brachy- 
poda, pellita, pyrifolia, reticulata, Uva-ursi, vestita. 

Nova Scotia: S. Bebbiana, ? cordata, discolor, lucida, pyrifolia. 

Nortuwest Territoriss: S. adenophylla, alaxensis, anglorum, arbus- 
culoides, arctophila, Bebbiana and var. perrostrata, brachycarpa, candida, 
chlorolepis, cordifolia, * desertorum, * fullertonensis, glauca var. acuti- 
folia, herbacea, * hudsonensis, longifolia var. pedicellata, mackenzie- 
ana, myrtillifolia, niphoclada, ? planifolia, pyrifolia, reticulata, Rich- 
ardsonii, Uva-ursi, vestita. 

ONTARIO: S. adenophylla, amygdaloides, Bebbiana, calcicola, cordata, 
discolor, humilis, glaucophylloides var. glaucophylla, humilis, Maccal- 
liana, myrtillifolia, nigra, pellita, petiolaris and var. rosmarinoides 
pyrifolia, serissima. 

Quegec: S. adenophylla, amygdaloides, anglorum vars. * antiplasta, 
araioclada and kophophylla, arctophila, argyrocarpa, Bebbiana, cal- 
cicola, candida and var. denudata, chlorolepis and var. * antimima, 
cordata, cordifolia and vars., discolor, fuscescens var. hebecarpa, glauco- 
phylloides, herbacea, * laurentiana, longifolia var. pedicellata, lucida, 
myrtillifolia, nigra, *obtusata, * paraleuca, pellita, petiolaris var. ros- 
marinoides, planifolia, pyrifolia, reticulata, serissima, Uva-ursi, vestita. 

SASKATCHEWAN: S. Bebbiana, brachycarpa, candida, ? cordata, dis- 
color, longifolia pedicellata, lutea, Maccalliana, myrtillifolia, petiolaris, 
rosmarinoides, pyrifolia, Scouleriana, serissima. 

Yukon Territory: S. alaxensis and var. * longistylis, arbusculoides, 
? anglorum, arctica, Bebbiana var. perrostrata, glauca var. acutifolia, 
lasiandra and var. lancifolia, longifolia var. pedicellata, myrtillifolia, 
pulchra and var. yukonensis, reticulata, Richardsonii, Scouleriana, 
and spec. coll. Eastwood. 

WEsTERN GREENLAND: S. * anamesa, anglorum, arctophila, cordifolia, 
glauca var. ovalifolia, herbacea, Uva-ursi. 


CENTRAL AMERICA 


Cusa: 5. longipes. 

Guatemaua: S. Bonplandiana forma, Humboldtiana var. stipulacea. 

Mexico: S. amygdaloides var. Wrightii, Bonplandiana and vars., 
* cana, * Endlichii, exigua var. stenophylla, Gooddingii, * Hartwegii, 
Humboldtiana var. stipulacea, *jaliscana, lasiolepis, longifolia var. 
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angustissima, * mexicana, nigra var. Lindheimeri, * oxylepis, * paradoxa 
and var. * ajuscana, * Rowleei and var. * cana, * Schaffneri, taxifolia 


and var. * microphylla. 
Sourx America: S. Humboldtiana and var. * Martiana. 


DanuemM-Beruin, March, 1921. 


A LIST OF THE TREES OF LOUISIANA 
R. S. Cocxs 


Professor of Botany, Tulane University, New Orleans 


Tuis catalogue is based upon collections made by the writer during the 
past fifteen or sixteen years. During that period every portion of the 
State has been investigated and, with the exception of Crataegus, it is 
beiieved the list is very nearly a complete one. Specimens of all the 
trees listed are in the Tulane Herbarium and in that of the Arnold Arbor- 
etum. Professor Sargent who has accompanied me on many expeditions 
in different parts of the State has revised the identifications, and I am 
deeply indebted to him for his interest and constant assistance. For 
most trees the time of flowering and of the mature fruit has been given. 
In the case of flowers this is subject to considerable variation, perhaps as 
much as three weeks earlier and later in different years. This year, 1921, 
many trees were flowering in January which normally bloom in February 
or even in March. 

In West Feliciana Parish several trees probably attain their maximum 
heights as shown by the following measurements carefully made by Mr. 
Edward Butler of Catalpa in that Parish. 

Liriodendron Tulipifera, height 181 feet; girth 1614 feet. 

Quercus alba, height 182 feet; girth 14% feet. 

Carya cordiformis, height 171 feet; girth 12% feet. 

Fagus grandifolia var. caroliniana, height 12512 feet; girth 12 feet, 10 
inches. 

Ilex opaca, height 100 feet; girth 5 feet, 8 inches. 

Acer saccharum var. glaucum, height 92 feet, 8 inches; girth 6 feet. 

Magnolia acuminata var. ludoviciana, height 91 feet; girth 7 feet, 8 
inches. 

Magnolia grandiflora, height 147 feet; girth 12 feet. 


PINACEAE 


Pinus palustris Mill. Pine flats: St. Tammany, Tangipahoa, Beaure- 
gard, Calcasieu and Allen Parishes. Pine hills: Washington, Tangi- 
pahoa, St. Helena, Beauregard, Winn, Grant, LaSalle and Natchitoches 
Parishes. 

Pinus echinata Mill. Mostly on uplands north of the Pinus palustris 
region, between Ouachita River and the Texas border, and along the 
Arkansas border. 
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Pinus caribaea Morelet. Confined to eastern Louisiana. In Wash- 
ington Parish sometimes forming pure forests. Also in St. Tammany, 
Tangipahoa and St. Helena Parishes. Usually in poor, undrained soil. 

Pinus taeda L. As second growth all over eastern Louisiana except in 
alluvial or swamp lands. West of the Mississippi River mostly in level 
woods bordering on grassy marshes. Very common near the Arkansas 
line. Trees occur in practically every parish in the State except in those 
which are entirely aliuvial. 

Pinus glabra Walt. All over eastern Louisiana except in Cypress- 
swamps, usually mingled with other evergreen and with deciduous-leaved 
trees. Most abundant in Washington Parish. 

Taxodium distichum Rich. Swamps all over the State. 

Taxodium distichum var. imbricarium Sarg. Not uncommon in vicin- 
ity of Pearl River. 

Chamaecyparis thyoides B. S. P. According to Dr. Charles Mohr 
(Plant Life of Alabama, p. 325) this tree occurs in East Louisiana. I 
have never found it. 

Juniperus virginiana L. In dry hilly regions. East and West Felic- 
iana, and East Baton Rouge Parishes. Occasional all over the State; 
has been very extensively planted for ornament and possibly many of 
the trees are escapes. 

Juniperus lucayana Britt. Occasional over the State. This tree has 
also been extensively planted and in many places where it occurs is prob- 
ably naturalized. 


LILIACEAE 


Yucca aloifolia L. Sandy soil in eastern Louisiana, sometimes nearly 
30 feet high, usually about 10 feet. 


SALICACEAE 


Populus heterophylla L. Swamps over the State. Flowers March 20. 


Fruit May 1. 
Populus balsamifera var. virginiana Sarg. Alluvial soil over the State. 


Flowers March 1-15. Fruit April 15. 
Saliz nigra Marsh. Wet places over the State. Flowers January 25. 


Fruit April 15. | 
Saliz nigra var. altissima Sarg. Wet places. Richland, West Felic- 


jana. 
Salix longifolia Muehl. Borders of rivers over State. Flowers Feb- 


ruary 15. Fruit April 2. 
Salix longipes var. venulosa Schneid. Near New Orleans, Drummond, 


(1832); not seen again. 
MYRICACEAE 
Myrica cerifera L. All over the State. Occasionally near water courses 
a tree 40 feet high. More often a shrub. Flowers April 15. Fruit 
August. 
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JUGLANDACEAE 


Juglans nigra L. Rich alluvial soil over the State. Flowers March 
15 to April 15. Fruit October. 

Carya pecan Aschers. & Graebn. Rich woods East and West Feliciana 
Parishes; in Calcasieu Parish and probably elsewhere. 

Carya texana Schneid. This rare tree occurs near Lake Charles, near 
Shreveport and in West Feliciana Parish. Rich alluvial soil. Flowers 
April 1. Fruit October. 

Carya cordiformis K. Koch. Never very common. I have found it in 
the vicinity of Lake Charles near the Texas border, in West Feliciana 
Parish, and near Alexandria, Rapides Parish. . Flowers March 28. Fruit 
October. 

Carya aquatica Nutt. Swamps and along water courses over the State. 
Flowers April 3. Fruit October. 

Carya myristicaeformis Nutt. A very rare tree, local in range. I have 
seen it only near Natchitoches, Natchitoches Parish, and in Richland 
Parish. Flowers April 5. Fruit October. 

Carya ovata K. Koch. Not a common tree in Louisiana. I have not 
seen trees of it in East Louisiana. West of the Mississippi River, abund- 
ant near Opelousas, St. Landry Parish, and in Richland and Franklin 
Parishes. Rich, wet woods. Flowers April 1. Fruit October. 

Carya laciniosa Schneid. Known only in West Feliciana Parish, where 
it was first reported eighty years ago by W. B. Carpenter. Flowers 
April 10. Fruit October. 

Carya alba K. Koch. In dry woods over the State. Flowers April 3. 
Fruit October. 

Carya leiodermis Sarg. Widely distributed over the State in wet, flat 
woods. Specimens have been collected in St. Tammany, Tangipahoa, 
Natchitoches, Richland, St. Landry and Winn Parishes. Flowers April 
1. Fruit October. 

Carya leiodermis var. callicoma Sarg. Wet woods. Calcasieu and St. 
Tammany Parishes. Flowers April 3. Fruit October. 

Carya pallida Ashe. Only known in the state near Kentwood, Tangipa- 
hoa Parish where it is abundant. Flowers April 20. Fruit October. 

Carya glabra var. megacarpa Sarg. A common tree in upland woods, 
in East and West Feliciana Parishes; occasionally 140 feet high. Flowers 
March 28. Fruit October. Has not been found west of the Mississippi 
River. 

Carya Buckleyi var. arkansana Sarg. Dry woods. Bossier, Winn, 
and St. Landry Parishes. Not seen east of the Mississippi River. 


BETULACEAE 


Carpinus caroliniana Walt. Rich woods over the State. Flowers 
March 28. Fruit May 1-15. 


Ostrya virginiana K. Koch. Rich woods over the State. Flowers 
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March 28. Fruit May. 


Betula nigra L. Sandy banks of rivers over the State. Flowers April 
115: 


FAGACEAE 


Fagus grandifolia var. caroliniana Fern. & Rehd. Usually on rolling 
hills over the State. Flowers March 15. Fruit August. 

Fagus grandifolia var. caroliniana f. mollis Fern. & Rehd. West 
Feliciana Parish. Flowers March 15. Fruit August. 

Castanea pumila Mill. Borders of swamps and on rolling hills over the 
State. Flowers March 15. Fruit August. 

Castanea alnifolia var. floridana Sarg. Near Covington, St. Tammany 
Parish. Flowers March 6. Fruit August. 

Quercus Shumardit Buckl. Rich alluvial woods over the State. Flowers 
March 1. Fruit October. 

Quercus Shumardii var Schneckit Sarg. With the type. 

Quercus velutina Lam. Nowhere very common but widely distributed 
over the State. 

Quercus Catesbaei Michx. Dry sandy soil. St. Tammany and Tangi- 
pahoa Parishes. 

Quercus rubra L. Dry woods and sandy soil over the State. Flowers 
February 25. Fruit October. 

Quercus rubra var. triloba Ashe. Occasional with the type. 

Quercus rubra var. pagodaefolia Ashe. Rich moist woods and borders 
of streams. Over the State. 

Quercus rubra var. leucophylla Ashe. Low wet woods. Very common 
near Mandeville, St. Tammany Parish. 

Quercus marilandica Muenchh. Dry sandy soil over the State. Flowers 
April 3. Fruit October. 

Quercus nigra L. All over the State in both wet and dry soil. Flowers 
February 15. Fruit October. 

Quercus nigra f. tridentifera Sarg. Occasional with the type. 

Quercus rhombica Sarg. Rich woods and borders of swamps over the 
State. Flowers February 25. Fruit October. 

Quercus Phellos L. Rich woods and borders of streams over the State. 
Flowers April 3. Fruit October. 

Quercus laurifolia Michx. Known in the State only near Bogalusa, 
Washington Parish, where it is abundant. Flowers April 5. Fruit 
October. 

Quercus cinerea Michx. Dry sandy soil over the State. Flowers April 
5. Fruit October. 

Quercus Durandii Buckl. In rich woods in the neighborhood of Natch- 
itoches, Natchitoches Parish. Not seen elsewhere. 

Quercus macrocarpa Michx. Caldwell Parish. Inserted on authority 
of Professor George Williamson of the State Normal College, Natchi- 


toches. 
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Quercus lyrata Walt. In low wet woods over the State. Flowers April 
2. Fruit October. 

Quercus stellata Wang. In both wet and dry soil over the State, except 
in Cypress-swamps. Flowers April 3. Fruit October. 

Quercus stellata var. Margaretta Sarg. Natchitoches and Rapides 
Parishes. 

Quercus stellata var. Margaretta f. stolonifera Sarg. Seen only in one 
locality near Bogalusa, Washington Parish. 

Quercus stellata var. araneosa Sarg. Natchitoches Parish. 

Quercus stellata var. paludosa Sarg. Rich soil subject to overflow near 
Washington, St. Landry Parish. 

Quercus alba L. Over the State except in swamps. Flowers April 
1-15. Fruit October. 

Quercus alba var. latiloba Sarg. Not uncommon with the type. 

Quercus alba var. repanda Mich. Known only from one station near 
Pontchatoula, Tangipahoa Parish. 

Quercus Prinus Michx. Swamps and rich flat woods over the State. 

Quercus Muehlenbergii Engelm. A somewhat rare tree in Louisiana. 
In East Louisiana seen only once in West Feliciana Parish. More com- 
mon in West Louisiana, in Richland, Natchitoches and Franklin Parishes. 

XQuercus ludoviciana Sarg. (Q. rubra var. pagodaefolia x Q. Phellos). 
Inundated woods. St. Landry Parish. 

xQuercus Cocksii Sarg. (Q. rhombica X Q. velutina). Rapides Parish. 

X Quercus Comptonae Sarg. (Q. lyrata x Q. virginiana). Planted 
for ornament in Louisiana and Mississippi. Trees in New Orleans are 
said to have been brought from woods in the vicinity of Madisonville, 
St. Tammany Parish. I have not seen this tree growing wild. 


ULMACEAE 


Ulmus americana L. Rich woods over the State. Flowers January 
5-15. Fruit March 1. 

Ulmus alata Mich. Borders of swamps and rich woods over the State. 
Flowers January 5-15. Fruit March 1. 

Ulmus fulva Mich. A rather rare tree along streams and in rich soil 
over the State. Flowers February 15. Fruit March 8. 

Ulmus crassifolia Nutt. A common tree in the northern part of the 
State; not found east of the Mississippi River. Flowers March 15. 

Planera aquatica Gemel. Along water courses over the State. Flowers 
April 1. Fruit May 1. 

Celtis laevigata Willd. Rich soil over the State. Flowers March 5. 
Fruit August. 


MORACEAE 


Morus rubra L. Rich soil over the State. Flowers April 1. Fruit 
June. 
Maclura pomifera Schneid. Widely distributed over the State. Prob- 
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ably an escape from cultivation, except possibly in the extreme north- 
western part of the State. 


MAGNOLIACEAE 


Magnolia grandiflora L. Rich soil over the State. Flowers April 10- 
June 1. Fruit August. 

Magnolia virginiana var. australis Sarg. Swampy places over the 
State. Flowers April 5. 

Magnolia acuminata var. ludoviciana Sarg. Known only in West Feli- 
ciana Parish where it is not uncommon. Flowers April 2. 

Magnolia Fraseri Walt. Known only in West Feliciana Parish where 
itisrare. Flowers April 1. 

Magnolia macrophylla Michx. St. Tammany Parish, East Louisiana; 
rare; abundant in Winn Parish, northwest Louisiana. Flowers April 
15. 

Liriodendron Tulipifera L. Rich soil over the State. Flowers April 10. 
Fruit October. 


ANONACEAE 


Asimina triloba Dunal. Rich soil over the State. Most common and 
attaining its largest size in West Feliciana Parish. Flowers April 4. 
Fruit August. 


LAURACEAE 


Persea Borbonia Spreng. Borders of streams and swamps over the 
State. Flowers April 5. Fruit September. 

Persea palustris Sarg. Very abundant in Pine-barren swamps in East 
Louisiana. Not seen west of the Mississippi River. Flowers April 15. 

Sassafras officinale Nees & Ebermaier. In dry sandy soil as a shrub 
over the State; in rich alluvial soil becoming a large tree 70 feet high; 
attaining its largest size in Richland and Franklin Parishes. Flowers 
March 30. 


HAMAMELIDACEAE 


Liquidambar styraciflua L. In rich soil and borders of swamps over 


the State. Flowers March 15. Fruit June. 
Hamamelis macrophylla Pursh. On rolling hills and borders of streams 
over the State. Usually a shrub, sometimes a tree up to 40 feet in height. 


Flowers December 15 to January 10. 


PLATANACEAE 


Platanus occidentalis L. Common over the State. Flowers April 5. 
Fruit June. 
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ROSACEAE 


Malus angustifolia Michx. Very abundant in East Louisiana where 
it occasionally forms extensive thickets in open pine barrens; in West 
Louisiana only near Winnfield, Winn Parish. Flowers March 1-15. 
Fruit September. 

Malus ioensis var. Palmeri Rehd. In wet open woods, Natchitoches 
and St. Landry Parishes. Flowers April 15. Fruit September. 

Malus ioensis var. creniserrata Rehd. Rich woods near Alexandria, 
Rapides Parish, and near Crowley, Acadia Parish. Flowers April 3-15. 
Fruit September. | 

Amelanchier canadensis L. A rather rare tree but widely distributed 
over the State. Flowers March 2. Fruit May 5. 

Crataegus Bushit Sarg. Calcasieu Parish near Lake Charles. Large 
spreading tree. Flowers April 5. Fruit October 15. 

Crataegus Cocksii Sarg. Winn Parish near Winnfield quarries, Natchit- 
oches, Natchitoches Parish. Flowers April 15. Fruit October. 

Crataegus edita Sarg. Low wet woods. Near Opelousas, St. Landry 
Parish, and in Natchitoches Parish. Flowers April 10. Fruit October 5. 

Crataegus tersa Beadle. Upland woods near Opelousas, St. Landry 
Parish and in vicinity of Natchitoches, Natchitoches Parish. Flowers 
April 10. Fruit October 5. 

Crataegus crocina Beadle. Natchitoches, Natchitoches Parish. Flowers 
April 1-15. Fruit October 1 

Crataegus algens Beadle. Minden, Webster Parish. Flowers April 15. 

Crataegus berberifohia T. & G. Wet flat woods near Opelousas, St. 
Landry Parish, Crowley Acadia Parish. Flowers April 10. Fruit October 5. 

Crataegus fera Beadle. Low wet woods near Opelousas, St. Landry 
Parish; also near Natchitoches, Natchitoches Parish. Flowers April 12. 
Fruit October 5. 

Crataegus edura Beadle. Crowley, Acadia Parish, and Natchitoches, 
Natchitoches Parish. 

Crataegus pyracanthoides Beadle. Low woods, West Lake Charles, Cal- 
casieu Parish. Flowers March 23. 

Crataegus opaca Hook. Borders of streams and ponds in Pine- 
barrens over the State. In St. Tammany Parish sometimes covering 
many acres with exclusive growth or mixed with Malus angustifolia Michx. 
Flowers February 15. Fruit May. 

Crataegus viridis L. This is the largest, the commonest and the most 
widely distributed species of Crataegus in Louisiana; sometimes the only 
growth for miles along rivers. Occurs in low grounds in all parts of the 
State. Flowers March 1. Fruit October. 

Crataegus velutina Sarg. Natchitoches, Natchitoches Parish. Flowers 
April 15. Fruit October 8. 

Crataegus drymophila Sarg. Rare. A few trees near Mandeville, St. 
Tammany Parish, in dry pine woods. Flowers March 15. Fruit August. 
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Crataegus florens Beadle. Abundant in West Feliciana Parish along 
the roads and on dry rolling hills. Usually shrubby. Flowers March 
31. Fruit August. 

Crataegus apüfolia Michx. Widely distributed over the State, in wet 
and dry soil, equally common in East and West Louisiana. Flowers 
March 15. Fruit October. 

Crataegus spathulata Michx. Widely distributed over the State. The 
last Crataegus to bloom in the spring. Occurs in a variety of soils and 
situations. Flowers April 25. Fruit October. 

Crataegus brachyacantha Sarg. & Engelm. Very common in wet Pine- 
barrens near Covington, St. Tammany Parish; also near Opelousas, St. 
Landry Parish and in Natchitoches Parish. Usually near water courses. 
Flowers April 10. Fruit August. 

Prunus umbellata Ell. Sandy soil in Pine-barrens. St. Tammany, 
Tangipahoa and throughout the northern parishes. Flowers March 1. 
Fruit October. 

Prunus umbellata var. tarda Wight. Dry woods in vicinity of Natchi- 
toches, Natchitoches Parish. Flowers March 15. Fruit October. 

Prunus americana Marsh. Swampy woods in vicinity of New Orleans. 
Flowers February 25. Fruit October. 

Prunus lanata Mack. & Bush. Widely distributed in East and West 
Louisiana; East and West Feliciana, East Baton Rouge, St. Tammany, 
Rapides and Natchitoches Parishes. 

Prunus mexicana S. Wats. East and West Louisiana. West Feliciana, 
East Baton Rouge, Rapides, Natchitoches, Richland, and Calcasieu 
Parishes. Flowers February 25. Fruit September to November. 

Prunus Munsoniana Wight & Hedr. Common in the vicinity of Natch- 
itoches, Natchitoches Parish. Flowers March 15. Fruit September. 

Prunus angustifolia Marsh. Widely distributed over the State. Per- 
haps always naturalized. Flowers February 25. Fruit May and June. 

Prunus serotina Ehrh. Over the state, nowhere very abundant. Flowers 
March 15. Fruit August. 

Prunus caroliniana Ait. All over the State, but as it has been much 
planted for ornament it has probably often become naturalized. Un- 
doubtedly native in East and West Feliciana Parishes. Flowers February 


15. Fruit August. 
LEGUMINOSAE 


Cercis canadensis L. Along streams and in rich woods over the State. 


Flowers March 5. Fruit May. 

Gleditsia triacanthos L. Borders of swamps over the State. Flowers 
March 15. Fruit June. ; 

Gleditsia aquatica Marsh. With the preceding species but not as com- 
mon. Sometimes forming large thickets in deep water. Flowers March 


15. Fruit June. 
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Sophora affinis T. & G. On high bluffs along the Red River in vicinity 
of Shreveport, Caddo Parish. Flowers April 15. Fruit June. 

Robinia Pseudoacacia L. Now naturalized in all parts of the State. 
Flowers March 1. Fruit May. 


ANACARDIACEAE 

Rhus copallina L. Over the whole State; of its largest size in West 
Feliciana Parish where the trunks are used for fence posts. Flowers 
April 15. Fruit August. 

Rhus glabra L. Over the whole State usually near water courses, often 
in dry fields; usually a shrub, occasionally a tree 20-30 feethigh. Flowers 
April 10. Fruit August. 

Rhus vernix L. Along streams and in wet ‘woods. Not common but 
widely distributed. Flowers April 15. Fruit August. 


CYRILLACEAE 


Cyrilla racemiflora L. Wet places and along streams in Pine-woods 
over the State. Flowers June 1. Fruit July. 

Cliftonia monophylla Britt. Along streams in pine woods. Seen only 
in St. Tammany Parish and near Bogalusa, Washington Parish. Flowers 
April 15. 


AQUIFOLIACEAE 


Ilex opaca Ait. Over the whole State. Of its largest size in West 
Feliciana Parish. Flowers April 15. 

Ilex Cassine L. In deep swamps in the vicinity of New Orleans and 
Avery Island, Iberia Parish. Flowers April 15. 

Ilex vomitoria Ait. Over the entire State. In pine barrens sometimes 
forming extensive thickets. Flowers April 15. 

Ilex decidua Walt. Borders of streams and swamps over the State. 
Flowers April 5. 

Ilex lucida T. & G. Usually a shrub. Near Bogalusa, Washington 
Parish 20-30 feet high and arborescent. Flowers April 15. 


ACERACEAE 


Acer saccharum var. glaucum Sarg. Only in West Feliciana and Natch- 
itoches Parishes; rare. 

Acer floridanum Pax. Rare in East Louisiana, and only in West 
Feliciana Parish; more abundant in Natchitoches and Rapides Parishes. 
Flowers April 10. 

Acer leucoderme Small. In rich moist woods over the State. Flowers 
April 2. 

Acer saccharinum L. Seen only in swampy woods along the Red River 
near Alexandria, Rapides Parish. 

Acer rubrum L. Swamps over the State; less common than its varieties. 
Flowers January 5. Fruit February. 
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Acer rubrum var. Drummondii Sarg. The common Red Maple in the 
neighborhood of New Orleans and in East Louisiana. Flowers J anuary 5. 
Fruit February. 

Acer rubrum var. Drummondii f. rotundatum Sarg. St. Tammany and 
Natchitoches Parishes, in comparatively dry woods. 

Acer rubrum var. tridens Wood. The common form in North Louisiana. 
It occurs in less swampy places than the other varieties. Flowers January 
15 to March 15 in different parts of the State. 

Acer Negundo L. Borders of swamps and rich woods over the State. 
Flowers March 15. 

Acer Negundo var. texanum f. latifolium Sarg. Near Natchitoches, 
Natchitoches Parish, and in vicinity of New Orleans. Flowers March 
15. 


HIPPOCASTANACEAE 


Aesculus Pavia. In East Louisiana. Occasionally a tree 40 feet high, 
of its largest size near Covington, St. Tammany Parish. Flowers March 
15. 

Aesculus discolor var. mollis Sarg. Sometimes a small tree up to 20 
feet. West Feliciana Parish; common in west Louisiana. 


SAPINDACEAE 


Sapindus Drummondii Hook. & Arn. Rich woods; near Lake Charles, 
Calcasieu Parish, near Alexandria, Rapides Parish, and near Tangipahoa, 
Tangipahoa Parish. Flowers April 15. 


RHAMNACEAE 


Rhamnus caroliniana Walt. Borders of streams, rich woods over the 
State. Flowers April 20. Fruit September. 


TILIACEAE 


Tilia nuda Sarg. Rich woods, West Feliciana Parish, and near Lake 
Charles, Calcasieu Parish. Flowers May 20. Fruit July 15. 

Tilia nuda var. glaucescens Sarg. Wet places, Lake Charles, Calcasieu 
Parish, and near Natchitoches, Natchitoches Parish. Flowers May 20. 
Fruit July. 

Tilia floridana Ashe. Widely distributed over the State, usually on 
rolling hills. West Feliciana, East Feliciana, St. Landry, Caddo, Winn, 
Natchitoches, and Calcasieu Parishes. Flowers May 15. Fruit June 
15. 

Tilia floridana var. oblongifolia Sarg. On rolling hills West Feliciana 
Parish Avery Island, Iberia Parish, and Natchitoches Parish. Flowers May 
29. Fruit July 28. 

Tilia Cocksii Sarg. Rich flat woods in vicinity of Lake Charles, Cal- 
casieu Parish. Flowers May 18. Fruit July 12. 

Tilia caroliniana Miller. Widely distributed west of the Mississippi 
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River, Avery Island, Iberia Parish, Jefferson Davis, St. Landry, Calcasieu 
and Natchitoches Parishes. Flowers May 15. Fruit July 12. 

Tilia caroliniana var. rhoophila Sarg. Along the banks of the Cal- 
casieu River near Lake Charles, Calcasieu Parish, and in Jefferson Davis 
Parish. Flowers May 25. Fruit July 15. 


THEACEAE 


Gordonia Lasianthus Ellis. According to Britton (North American 
Trees, p. 705) this tree occurs in Louisiana. I have seen no specimens. 


ARALIACEAE 
Aralia spinosa L. Borders of swamps and moist woods over the State. 
Flowers July. Fruit August. 


NYSSACEAE 


Nyssa sylvatica Marsh. In dry rolling woods, sometimes on the borders 
of swamps; over the State. Flowers April 15. Fruit September. 

Nyssa biflora Walt. Often growing in water, especially ponds in the 
Pine-barrens; over the State. Flowers April 15. 

Nyssa aquatica Marsh. Cypress swamps often growing in water; over 
the State. Flowers April. 


CORNACEAE 


Cornus florida L. Over the State except in Cypress-swamps. Flowers 
February 28 to April 10. Fruit October. 

Cornus asperifolia Michx. In rich soil often becoming a tree; sometimes 
a shrub. Over the whole State. Flowers April 5. 


ERICACEAE 


Kalmia latifolia L. Seen only in the vicinity of Bogalusa, Washington 
Parish, where it is very abundant, reaching a height of 40 feet. Flowers 
April 10. 

Oxydendrum arboreum DC. West Feliciana, St. Tammany, Tangipahoa 
and Baton Rouge Parishes. Flowers May 25. Fruit June 15. 

Vaccinium arboreum Marsh. Upland woods and along streams over 
the State. Flowers April 10. Fruit August-September. 

Vaccinium arboreum var. glaucescens Sarg. With the type west of the 
Mississippi River; often a shrub; near Shreveport, Caddo Parish, occas- 
ionally a small tree. 


EBENACEAE 


Diospyros virginiana L. Over the State, in the driest sandy soil and in 
swamps subject to overflow where sometimes for months the trees stand 
in water; occasionally forming extensive thickets. There are perhaps 
two distinct forms. Flowers May 2. Fruit October. 
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STYRACEAE 


Styrax grandiflora Ait. Over the State as a shrub; in West Feliciana 
Parish a tree 40 feet high; arborescent also near Natchitoches, Natchi- 
toches Parish. Flowers April 10. Fruit July, 

Halesia diptera Ellis. Wet woods and borders of swamps over the 
State. Flowers February 28 to April 10. 


SYMPLOCACEAE 


Symplocos tinctoria L’Hér. In rolling woods and along streams over. 
the State. Flowers April 3. Fruit June. 


OLEACEAE 


Fraxinus caroliniana Mill. Along water courses and in swamps over 
the State. Flowers February 25. Fruit April. 

Fraxinus caroliniana var. Rehderiana Sarg. Tangipahoa Parish. 

Fraxinus americana L. Woods in rich alluvial soil and borders of 
swamps over the State. Flowers March 15. Fruit May. 

Fraxinus pennsylvanica var. lanceolata Sarg. Banks of creeks and rivers 
and alluvial woods over the State. Flowers March 25. Fruit June. 

Fraxinus profunda Bush. Widely distributed over the State on the 
edges of Cypress swamps; very abundant in swamps in the vicinity of 
New Orleans. Flowers March. Fruit May. 

Forestiera acuminata Poir. Widely distributed over the State; usually 
a shrub; occasionally a tree 30-40 feet high along water courses in East 
Baton Rouge Parish. Flowers April 3. 

Osmanthus americanus Benth. & Hook. Borders of streams amd Pine- 
barren ponds in East Louisiana; common in St. Tammany, Washington and 
East Baton Rouge Parishes. Flowers March 3. 


VERBENACEAE 


Avicennia nitida Jacq. Along the seacoast and adjacent islands, form- 
ing occasionally dense thickets. Occasionally a tree 30 feet high. Flowers 


May. 
BIGNONIACEAE 


Catalpa bignoniodes Walt. Banks of streams, West Feliciana and East 
Baton Rouge Parishes. Much planted and often naturalized. Flowers 


April 15. 
Catalpa speciosa Engelm. Common over West Louisiana, probably 


naturalized from cultivation. Flowers April 15. 
RUBIACEAE 


Cephalanthus occidentalis L. Borders of swamps and along streams 


over the State. Flowers April-July. es 
Cephalanthus occidentalis var. pubescens Raf. In the vicinity of New 
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Orleans; near Lake Charles, Calcasieu Parish, and near N atchitoches, 
Natchitoches Parish. 


CAPRIFOLIACEAE 


Sambucus canadensis L. Frequently arborescent, with a height of 30 
feet and a trunk 2 feet in diameter. Flowers March 28 to April 15. 

Sambucus Simpson Rehd. A tall shrub or small tree; rich woods near 
Opelousas. Flowers April 15. 

Viburnum rufidulum Raf. On rolling hills over the State. Flowers 
April 15. Fruit August. 


New ORLEANS, March, 1921. 


THE FOREST FLORA OF THE OZARK REGION 
Ernest J. PALMER 


A GLANCE at a relief map of North America will serve to show the unique 
and interesting position occupied by the Ozark uplift with relation to the 
surrounding regions and the other great physiographic features of the 
continent. Between the foot hills of the Appalachians on the east and 
the Rocky Mountains on the west extends a vast almost unbroken plain, 
its surface conforming generally to the horizontal or gently tilted strata 
that underlie it, and modified only superficially by the forces of erosion, 
glaciation and similar agencies. The only place at which these wide 
spread rocky beds have been extensively disturbed by orogenic forces 
and thrust up conspicuously above the surrounding areas is in the Ozark 
region, situated approximately midway between the two great mountain 
systems and between the Great Lakes and the Guif of Mexico. It is 
thus isolated and remote from both coast-line and other mountainous 
areas, and is completely surrounded by wide, fertile plains, that have 
for ages been the breeding grounds and battlefields of successive races 
of plants and animals, many of which, we may safely assume, have from 
time to time invaded the highlands or been forced to take refuge there 
from the pressure of aggressive competitors or ruthless enemies: For 
geological evidence proves that the Ozark region is one of the oldest land 
areas on the continent; and although portions of it have been subjected 
to various uplifts and depressions before the beginning of the cycle that 
gave it its present form, most of it has remained above sea level since very 
early times. 

To the south of it lies the low, humid plain of the Gulf coast, with its 
rich forests of coniferous and deciduous trees, a region of deep swamps, 
dense cane brakes and impenetrable tangles of vines and herbage, alter- 
nating with low hills, sandy ridges and broad savannas, formerly teeming 
and still abounding in parts with a profusion of bird, reptile, mammal and 
lower animal forms; on the east is the broad, fertile valley of the Miss- 
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issippi, up which the abundant flora and fauna of the southern region 
have pushed until checked by the pressure of species coming down the 
great river or its eastern tributaries; northward beyond the valley of 
the Missouri River lies a diversified region, in which the forest plants of 
the northeastern states have occupied the valleys of numerous streams 
dividing the high, rolling prairies; while on the west it merges gradually 
into the great plains, where forest and hills give place to the vast treeless 
prairies with their wealth of grasses and flowering plants and their depend- 
ent faunas. Thus situated, and since nearly all of the region is more or 
less densely forested, it is not surprising that the flora of the Ozarks 
presents many interesting features and evidences of the checkered history 
through which it has passed. 

Two main divisions, rather distinct in structure and aspect from each 
other, are found in the Ozark region: The northern portion comprises 
the broad, flat-topped dome of the Ozark plateau, much of the interior 
of which has a comparatively level, rocky surface, while the marginal 
slopes and escarpments bordering the valleys of the larger streams have 
been deeply dissected by long erosion into a topography of extreme rug- 
gedness. The southern portion consists of the Boston Mountains, an 
area of much greater diversity and characterized by sharply folded strata 
forming well defined ridges and peaks, in places truly mountainous, al- 
though the hills seldom rise more than a few hundred feet above the 
dividing valleys. Most of the plateau division has an average altitude 
above sea level of from 300 to 500 meters, while only a few points in the 
Boston Mountains exceed 600 meters. 

The valleys of the Mississippi and Missouri Rivers may roughly be 
taken as the eastern and northern boundaries of the Ozark region; but 
some distance below the junction of the two streams the highlands reach 
the margin of the former and stand out as a line of bold bluffs along its 
course. Between the towns of Chester and Thebes in Illinois a low, 
outlying spur crosses the river and extends across the southern point of 
the state to the Ohio River. The name of Shawnee Hills has been applied 
to at least the eastern part of this ridge; and in its more rocky portions 
it has much in common with the topography and flora of the Trans- 
Misssissippi Ozarks. The Boston Mountain division lies mainly between 
the White and Arkansas Rivers. To the southwest of the Arkansas 
River valley is a detached area of closely folded beds of shales slates and 
sandstones, known as the Ouichita Mountains; so far as the forest flora 
is concerned it may well be considered as part of the Ozark region. The 
entire region as thus defined occupies nearly the southern half of Missouri, 
with a narrow spur crossing southern Illinois, the northwestern portions 
of Arkansas, comprising about one third of the entire state, and a long 
triangular strip in eastern Oklahoma, bounded roughly on the west by a 
line extending from the town of Wagoner to the northeast corner of the 


state. 
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The geological formations of the Ozark region are varied and represent 
a wide range in time, but consist principally of the older Paleozoic sed- 
imentaries. The oldest rocks are the Archaean granites and porphyries 
of the Iron Mountain area in southeastern Missouri; surrounding these 
and forming the surface strata over the greater part of the Ozark plateau 
are the magnesian limestones, cherts and sandstones of the Cambrian- 
Ordovician system. In the northwestern portions the purer limestones 
and cherts of the Mississippian series appear, and similar beds of the same 
age underlie a narrow strip on the eastern side, with saadstones alternat- 
ing with the limestones southward. On the southwestern side in portions 
of the Boston and Ouichita Mountains the shales and sandstones of the 
Pennsyivanian series predominate. Each of these formations has given 
rise to a more or less clearly distinct topography, and has influenced in a 
minor degree the character of the flora and the distribution of forest 
species. The ancient crystalline rocks rise in a series of isolated peaks 
and domes from the surrounding country. Their areal extent is too 
limited to support a very distinct ligneous flora, but on exposed faces and 
slopes such arid and sterile conditions prevail as to exclude nearly all 
plant life. Barrens, with a peculiar herbaceous flora, are sometimes found 
on exposures where the slope is not too steep, and in the rubble and 
detritus at the base, especially on the northern and eastern sides, consider- 
able soil and moisture accumulates, supporting a varied ligneous as well 
as herbaceous growth. Red Oak, Slippery Elm, June-berry and a small, 
often shrubby form of the Red Maple are fond of such situations. Hick- 
ories, Oaks and various other hard wood species occupy the more open 
slopes and often attain a considerable size. The short-leaved Pine (Pinus 
echinata Mill.) is rarely found on a few of the hills; and perhaps the most 
marked feature of this section is the abundance of Vacciniums and allied 
Ericaceae which thrive upon the acid soil resulting from the decom- 
position of the igneous rocks. Rhododendron oblongifolium (Small) Mill- 
ais, reaches its most northern point in the Mississippi Valley here. The 
areas of the magnesian and semi-crystalline limestones are characterized 
by wide stretches of comparatively level uplands, with sheer escarpments 
and perpendicular bluffs about its margins and bounding the deep V-or- 
U-shaped valleys, and by ridges and slopes deeply covered with frag- 
ments of residual chert. This comprises the greater and most character- 
istic parts of the Ozark plateau, and its floral features will be described 
later. The magnesian limestones, cherts and quartzites of the Ozark 
series underlie some of the most rugged portions of the Boston Mountains; 
but where the sandstones and shales of the Pennsylvanian occur they 
have sometimes been carved into low domes or canoe-shaped hills, stand- 
ing out conspicuously from the broad surrounding valleys. 

The entire Ozark region lies in a zone of rather abundant rainfall; 
the greater part of it receiving an annual average of between 35 and 40 
inches, and the southeastera portion rather more than 40 inches according 
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to the charts of the United States Weather Bureau. The precipitation 
is well distributed throughout the year, spring and autumn being the 
wettest seasons, while there is often a short period of drouth in midsummer 
or winter. Extending over about four degrees of latitude there is a per- 
ceptible though not very marked difference in the mean average tempera- 
ture in the northern and southern extremes. In the vicinity of the Miss- 
ouri River the average annual depth of snow is about 25 inches, while 
along the Arkansas River it is scarcely a fourth of that amount; in the 
former region wiater temperatures of from 15 to 20 degrees below zero 
Fahrenheit are not infrequent while in the latter the zero point is seldom 
passed. However, mild winters or a succession of them are not infrequent 
at the north, while rarely in extremely cold winters the thermometer 
falls below twenty minus there, and to ten or twelve minus at the 
south; and it is, of course, these occasional low extremes rather than 
the average temperature that limits the northward range of the less hardy 
species. 

The humid division of the Upper Austral life-zone, as defined and 
mapped by the United States Biological Survey, embraces most of the 
Ozark region, including all of the Ozark plateau and the higher portions 
of the Boston Mountains. Agriculturally it is a country where the north- 
ern cereals, forage crops, apples and small fruits abound, and in its more 
fertile portions is particularly adapted to stock raising, dairying and fruit 
growing. The timber industries consist of pine and hard wood lumber- 
ing on a small scale in many sections, and of the wasteful production of 
railway ties from the Oak-forests. Red Cedar (Juniperus virginiana L.) 
is cut in considerable quantities in some places for posts, pencil and chest 
lumber, and Hickory and Ash supply material for some local industries. 
A small corner in Oklahoma and many tongue-like projections up the 
valleys of the larger streams on the southern and southeastern border is 
included in the humid division of the Lower Austral zone. Here cotton, 
watermelons, yams and peanuts compete with maize and other cereals 
as staple crops and the heavier growth of forest and easier transport- 
ation have in the past made tumbering and the manufacture of timber 
products one of the leading lines of industry. Saw mills and plants for 
the manufacture of barrel staves and other hard wood products still 
operate at many places, but the industry is rapidly declining and the fer- 
tile cleared land is now cultivated. Most of this humid division, however. 
although broadly within the bounderies of the Ozark region is scarcely a 
part of it. 

In the composition and character of the forest flora there are no such 
clearly recognizable divisions as in the topography; but in the Boston 
Mountain area and in the southern part of the Ozark plateau adjoining 
it a number of species are found which disappear gradually northward; 
and generally speaking the forest growth over this portion is heavier, 
more continuous and richer in types than over the central, northern and 
especially the northwestern parts of the plateau. Conspicuous among 
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the southern species that characterize it are the Spanish Oak (Quercus 
rubra L. formerly and more commonly known as Quercus falcata Michx.), 
Sweet Gum, Fringe-tree (Chionanthus virginica L.), Red-flowered Buck- 
eye (Aesculus discolor var. mollis Sarg.), Southern Linden (Tilia floridana 
Small), Indian Cherry (Rhamnus caroliniana Walt.), French Mulberry 
(Callicarpa americana L.), Dediduous Holly (Ilex decidua Walt.) and 
Small Cane (Arundinaria macrosperma Michx.). Some of these are 
much commoner and more widely distributed than others; such species 
as the Southern Linden, Indian Cherry and Deciduous Holly being found 
almost throughout the region, while the Fringe-tree, Red-flowered Buck- 
eye and French Mulberry are -confined to the southern border. The 
Sweet Gum extends up many of the river valleys for some distance into 
the interior; it has been noted by the writer along White River and its 
tributaries in Baxter and Marion Counties, Arkansas, and farther west 
in Boone and Newton Counties of the same state. Along the eastern 
border of the region in Missouri it ascends the Mississippi River more 
than half way to the mouth of the Missouri, and is found generally in the 
southeastern counties bordering the lowlands. Professor Shepherd 
includes it in his list of trees of Greene County, Missouri, and if it is native 
there it must be an isolated station. The Spanish Oak, which is so com- 
mon in the lowlands of the Coastal plain has so worked its way up many 
of the streams of the Ozark region. While in its southern home it is often 
found growing in low, flat woods it has not taken to the low, alluvial 
valleys here, but has established itself upon the dry, rocky ridges bordering 
the streams. It has been found in such situations in Baxter and Marion 
Counties, Arkansas, and in Wayne and Carter Counties, Missouri. 

The Cucumber-tree (Magnolia acuminata L.) is also confined to the 
southern border of the Ozark region, where it is rather widely distributed 
but nowhere common. It is known to grow in Cape Girardeau, Barry and 
Butler Counties, Missouri, near Cotter, Arkansas, and in the Ouichita Moun- 
tain area near Mena, Arkansas and Page, Oklahoma. It is found more 
abundantly in southern Illinois, along the southern border of the Shawnee 
Hills, from which direction 1t appears to have entered the Ozarks. The 
Broad-leaved Mock Orange (Philadelphus pubescens Schrad.), of similar 
southeastern origin, is rarely found in the Boston Mountains, having been 
collected by the writer in Newton and Marion Counties, Arkansas. The 
occurrence of Halesia monticola var. vestita Sarg. near Heber Springs, 
Cleborne County, Arkansas, and of the even more southern Halesia 
parviflora far to the west in the Ouichita Mountains of southeastern 
Oklahoma is very interesting, these stations being quite remote from the 
previously known range of these species. 

A general survey of this southern portion of the Ozark region discovers 
a country for the most part heavily forested, with a few prairie openings, 
usually of quite limited extent, commonest toward the western side, and 
in the more eroded parts broken by many small rocky barrens, upon 
which only a stunted and scattered growth of trees and shrubs has been 
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able to establish itself. In the alluvial valleys and in the protection of 
the high bluffs which bound them there was originally a magnificent 
growth of hardwood trees, many of the mature specimens having tall, 
symmetrical trunks of ample dimensions. Cottoawood, River Birch, 
American Elm, Mulberry, Red Oak, Pin Oak, White Oak, Bur Oak, 
Silver Maple, Sweet Gum, Shellbark and Pignut Hickories and Green and 
White Ash made up a large part of the forest, but many other trees and 
shrubs were more or less abundant. In the lower valleys, near the margin 
of the region, a few species more strictly belonging to the coastal plain 
are sometimes present; conspicuous among them are the Bald Cypress, 
Downy Poplar, Overcup Oak, Basket Oak and Swamp Maple; none of 
these, however, can properly be regarded as belonging to the Ozark flora 

The high bluffs and escarpments shelter many kinds of trees and shrubs, 
several of which are not found elsewhere in the region. Among them 
the Butternut, Cucumber-tree, Yellow-wood (Cladrastis lutea K. Koch) 
Missouri Currant, Prickly Gooseberry and Arrow-wood (Viburnum 
molle Michx.), and on the western side the Soap-berry (Sapindus Drum- 
mondii Hook. & Arn.) and Smoke-tree (Cotinus americanus Nutt.) occur. 
Very characteristic of this zone also, both here and in the plateau division 
o the north, are the Red Oak, Schneck’s Oak, Chinquapin Oak, Slippery 
Elm, Kentucky Coffee-tree, Sugar Maple, Blue Ash, Wahoo (Eronymus 
atropurpureus Jacq.) and Bladder-nut (Staphylea trifoliata L.). Along 
the higher and more exposed portions of the bluffs the Winged Elm, 
June-berry (Amelanchier canadensis Med.), the shrubby or low Hack- 
berries (Celits pumila Pursh and its variety georgiana Sarg.) and the 
Red Cedar abound. The ancient, gnarled aad much twisted specimens 
of Juniper, upon which long and widespread custom had fastened the 
misnomer of Cedar, render some of the high rocky bluffs with their castle- 
like projections and pinnacles very picturesque. Large specimens still 
left in situations too inaccessible even for the indefatigable seeker after 
post or pencil timber are amongst the oldest living things in the region, 
their title to this distinction being possibly challeaged only by the lofty 
Taxodium of the lowlands. Some of them were probably flourishing at 
least when Columbus sailed. 

Ascending to the higher levels we find over the steep rocky slopes and 
flats a forest somewhat changed in composition and diminished in density 
of stand and size of individuals, but still in many places containing fine 
specimens of Pine, Oaks and other hard wood trees. 

The Yellow or Short-leaved Pine (Pinus echinata Mill.) and the Red 
Juniper are the only conifers of the Ozark region. The Pine is found 
intermittantly throughout, except in the extreme northern part of the 
plateau. This species is also widely distributed and grows in pure stands 
on the sandy ridges and low hills of the coastal plain; but here it seeks 
the high cherty ridges, where it has to contest the ground with various 
species of Oaks, Hickories and other deciduous-leafed trees. In such situa- 
tions or upon outcrops of the sandstones of the Cambro-Ordovician system, 
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furnishing a porous, acid soil, it flourishes, producing tall, straight trunks 
surmounted by a small crown of branches, frequently far overtopping the 
largest specimens of broad-leaved species. These ancient lofty trees 
lording it over the humbler but more widespread and dominant deciduous 
species evidently are survivors from an earlier period in the botanical 
history of the region. At present the young growth of broad-leaved 
shrubs and trees has so closely invested the Pine-colonies in most places 
that there is little chance for extension or even for the replacement of 
the stand. Only in the most sterile and uninviting spots or occa- 
sionally in artificial or accidental clearings can the young Pine-seed- 
lings find much opportunity to develop; and it is apparent that under 
natural conditions the species would ultimately be eliminated by its more 
aggressive competitors. 

North of the White River, in the Ozark plateau, as has been indicated, 
a somewhat different topography prevails; but the character of the forest 
growth is generally quite similar. There is here the same succession of 
heavily wooded alluvial valleys along the streams, a bordering zone of 
bluff and ravine supporting a rich and diverse ligneous and herbaceous 
flora, and a widespread upland forest composed mainly of a few deciduous- 
leaved species. But the gradual disappearance of someof the rarer 
southern trees and shrubs may be noted; the forest consists of fewer 
forms, and the average size of the trees is somewhat smailer, the growth 
in places having a decidedly stunted aspect. The prairie openings also 
become more frequent and of larger size toward the northwest, and 
grasses and other herbaceous plants of the western plains begin to appear 
in them. Pine is still found occasionally in restricted colonies, and the 
Red Juniper is often abundant along bluffs, both becoming rarer and finally 
disappearing along the northern border. 

Over most of the level iaterior portions of the plateau there are but few 
streams of consequence, much of the surface water sinking iato the frac- 
tured or porous limestone underlying the area and being carried off through 
extensive systems of underground drainage and finally issuing in many 
perennial springs, some of them of great volume, in the deep valleys and 
canyons about the dissected margins of the region. Such surface streams 
as occur are usually shallow, often intermittant or with currents that 
have the curious habit of disappearing at intervals beneath the gravel 
or shingle of their beds to reappear lower down in pools or to ripple over 
exposed rocky ledges. Of this character are many of the creeks and 
branches that unite to form the head waters of the more important streams 
that drain the region. Amongst the latter are the Current River and 
its several forks on the southeast, flowing into Black River, the Gascon- 
ade, formed of numerous branches in the central portion, flowing north- 
ward to the Missouri, and towards the west the Big Niangua and Pomme 
de Terre, tributaries of the Osage. 

On the uplands between these streams there are often wide rocky 
stretches supporting a scanty forest growth or locally almost devoid 
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of trees and with a peculiar prairie flora. White Oak, Post Oak, Black 
Jack and the Hard-shell Hickories (Carya alba K. Koch, C. Buckleyi var. 
arkansana Sarg. and var. villosa Sarg.) are amongst the commonest trees 
and often almost the only ones found over considerable areas. The 
unforested openings of the Ozark plateau vary greatly in character and 
extent; they may be conveniently classed under two heads: prairies, 
and rocky barrens, although these sometimes intergrade and the peculiar- 
ities of both may be present in close proximity. Some of the larger 
prairies are several miles across, but they are usually much smaller, and 
remnants of a typical prairie flora still cling in places to open rocky hill- 
sides entirely surrounded by the forest. Such areas are often only a few 
rods in extent. The term barrens is sometimes used colloquially in the 
Ozarks to designate the larger prairies, but is here restricted to the limited 
rocky areas with a quite distinct flora described later. The prairie open- 
lags are so well marked and so impressed the early settlers that many of 
them were given definite names. such as “Cowan’s Barrens,” ‘Diamond 
Prairie” and “Round Prairie,” While in some of the smaller prairies 
the sterile nature of the soil seems to have placed a check upon the ad- 
vance of the forest, as in the rocky barrens, in many of the larger ones its 
fertility is quite equal to that of the surrounding woodlands, and the 
explanation of their origin or preservation must be sought elsewhere. 
The more fertile portions of these natural “clearings”? were for obvious 
reasons attractive to settlers, and if not too remote from a natural water 
supply were early brought under cultivation. Consequently the prairie 
flora has usually been preserved fully only in the smaller and more rocky 
areas. 

Glades and rocky barrens occur wherever solid strata are exposed on 
level or gently sloping surfaces. They are most abundant in the lime- 
stone regions, but are sometimes formed upon outcrops of chert, sand- 
stone. granite, riolite or beds of clay. In extent they seldom exceed a 
few acres without interruption, and are generally quite small. In such 
places frequently a few bushes or stunted trees occur along ledges and 
fissures or in depressions where there is some accumulation of soil aad 
moisture, and sometimes they form clumps upon mounds which are often 
a feature of the barrens. Juniperus virginiana L., Quercus marilandica 
Muenchh. and Bumelia lanuginosa Pers. are commonly found, although 
seldom of arborescent size, and Rhus trilobata Nutt., Ptelia trifoliata L. 
and Viburnum rufidulum Raf. are typical shrubs. But over the more 
exposed portions the flora is entirely herbaceous, consisting of a few 
bulbous Liliales and fleshy perennials, such as Camassia esculenta Lindl., 
Allium stellatum Ker, Agave virginica L., Tragia ramosa Torr., species 
of Allionia, Talinum and Opuntia, and a variety of annuals. Plants of 
the last class are by far the most numerous and make up the bulk of the 
floral population. Every little depression. cleft or spot where there is 
even the thinnest accumulation of soil is occupied by some, and they cling 
tenaciously to such vantage points and struggle for their possession, 
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according to their ranks and requirements, from the hydrophytes in the 
pools to the Selaginellas and Lichens upon the almost naked rocks. Fol- 
lowing a rainy season the annuals spring up quickly under the stimulus 
of the hot sun, pass rapidly through their life cycles and deposit their 
seeds to lie dormant until favorable conditions again ensue. To the 
taxonomist and ecologist the barrens furnish rich fields for exploration 
and study, on accouat of the many rare plants found in them and the 
peculiar conditions under which they grow in these bits of semi-desert 
isolated in the midst of a well watered forest land. But even more in- 
teresting are the curious problems in plant geography and in the phyto- 
graphic history of the region which they suggest, and upon which they 
may throw some light. A study of the peculiar plants of the barrens 
shows many of them to be identical with or closely allied to species char- 
acteristic of the western plains or of the semi-arid southwest; and their 
occurrence in the Ozark region, separated in some cases by hundreds of 
miles of distance and apparently insurmountable ecologic barriers from 
the main areas of their present range challenges the inquiring mind to 
theorize upon the questions of how they come here; whether they re- 
present the advance guard of an eastward extension of the plains floras 
or are survivors of a former occupation; and if the former by what extra- 
ordinary means were they transported here, or if the latter what great 
climatic or ecologic changes must have occurred to drive the plains plants 
back so many degrees westward and permit the development of so differ- 
ent a type of flora here? 

Closely allied to the floras of the barrens and their interesting problems 
are thos: of the bare-topped hills found in certain sections of the western 
Ozark ylateau. Over considerable areas, most typically developed in 
Stone, ‘Taney and Ozark Counties, Missouri, much of the surface has 
been carved into series of low, dome-like, rounded or flat-topped hills, 
divided by a net-work of ravines and narrow valleys, some of them trav- 
ersed by spring-fed streams, but mostly dry except for short periods after 
rains when they are flooded by the run-off from the hills. This peculiar 
topography is due to the character of the underlying deposits, made up 
largely of thin horizontal beds of moderately resistent limestone alternat- 
ing with softer layers, mainly clay and decomposed calcareous material 
with some chert. Ledges of the limestone frequently stand out, forming 
terraces entirely surrounding the hi'ls. There is usually a rather dense 
growth of trees, shrubs and vines in the intervening valleys, and some- 
times this extends for some distance up the slopes of the hills especially 
on the northern and eastern sides, but often the upper portions and tops 
are nearly or entirely destitute of woody species, and support a charac- 
teristic herbaceous flora. On some of the knobs, however. a few shrubs 
or stunted trees may be seen following ravines or ledges well up toward 
the summits, or small colonies may have established themselves upon the 
level tops. Amongst the commonest woody species in such locations are 
Juniperus virginiana L., Quercus marilandica Muenchh., Quercus Shu- 
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mardi var. Schneckii Sarg., Celtis laevigata var. tecana Sarg., Fraxinus 
americana L., Bumelia lanuginosa Pers., Rhus trilobata Nutt., Ilex decidua 
Walt, Rhamnus lanceolatus Pursh and Viburnum rufidulum Raf. In 
the protection of the limestone terraces is also sometimes found Berchemia 
scandens K. Koch, and on the more exposed ledges Salix humilis Marsh, 
Ceanothus ovatus var. pubescens and Andrachne phyllanthoides Muell. 
Arg. Stunted specimens of Quercus Shumardii var. Schneckii found here 
closely resembling in habit, foliage and in their small acorns the allied Q. tex- 
ana Buckl. of the limestone hills of Texas, and the presence of the Celtis and 
Andrachne, both characteristic species of the southwest, together with 
Cotinus americanus, growing on high bluffs in close proximity, and many 
herbaceous species common to both regions, are certainly significant. Two 
of the plants in the above list are so interesting, indeed, as to deserve fuller 
mention. The occurrence of Andrachne phyllanthoides, the only woody 
representative of the large family Euphorbiaceae, to which belong so many 
of the shrubs and trees of the arid southwest and of the tropics, in the 
central Mississippi Valley, is quite remarkable In the Ozark region this 
curious and pretty little shrub is restricted to the rocky barrens and ledges 
of the open hills and to the low bluffs and gravelly beds of the dividing 
streams; in Texas it usually grows along small, intermittant streams, on 
the gravel-bars and shingle, where it is occasionally swept over and 
irrigated by freshets and floods. The American Smoke-tree (Cotinus 
americanus) appears to be restricted to the vicinity of White River and 
some of its tributaries, in the Ozark region. Here it grows generally 
along open rocky bluffs, and is sometimes truly arborescent, attaining a 
maximum height of six or eight metres. In the dryer region of western 
Texas it is always shrubby, and seeks the protection of steep hillsides 
and ravines. The list of herbaceous plants common to the two regions, 
while not very long in identical species, is,nevertheless, remarkable enough, 
including such plants as Lesquerella gracilis S. Wats.?, Evolvulus pilosus 
Nutt., Eriogonum hirsutum Nutt., Oenothera missouriensis Sims, Pent- 
stemon Cobaea Nutt.. Stenosiphon linifolius Britt., Erythraea calycosa 
Buckl., FE. texensis Griseb., and Marshallia caespitosa Nutt. Almost 
equally important are many other plants of common genera and closely 
allied species inhabiting both the Ozark barrens and the Edwards pla- 
teau; some of them are so similar that there is some diversity of opinion 
as to whether they are really identical or should be treated as distinct 
species or varieties; a fact not without significance in its bearing upon the 
antiquity of the Ozark flora. 

The singularity of these eroded, treeless hills in the midst of a generally 
forested region has always attracted the attention of travellers, and the 
name of bald knobs was applied to them at an early day, a name which 
later attained some ill fame from the deeds of certain bands of outlaws 
which once infested the country, the members being known as “Bald- 
knobbers” from the fact that they are said to have held their secret 
meeting on the tops of some of the highest “balds.” The country, 
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however, is peaceful enough at present, and attracts many summer 
tourists, campers and fishermen, as well as more serious romancers; 
and it is not unknown to the nature and folk-lore fakir and the promotors 
of ficticious oil booms, to say nothing of occasional naturalists or botanical 
collectors who stray thither. 

There can be no doubt that the forests throughout the Ozark region 
are at present encroaching rather rapidly upon the prairies and open 
areas, including the bald knobs, and that if this natural process continues 
unchecked most of the latter are destined at no very distant day to be 
completely engulfed and obliterated. Tradition and the testimony of 
early settlers and of some of the “oldest inhabitants” still living, agree 
that when this part of the country was first occupied by pioneers it was 
much more open, with a greater percentage of unforested lands, and that 
many of the hills now partially covered with shrubs and trees were known 
to them as barrens and balds. This rather vague evidence is, moreover, 
supported to some extent by the accounts of early scientific travellers and 
writers. Schoolcraft and Nuttall both visited the region, and in their 
journals call attention to the open nature of the country and the scarcity 
of timber upon the hills. I was also informed by Mr. C. A. Holman, 
who spent several years as a surveyor in the typical bald knob section in 
connection with water power and other projects, that the early govern- 
ment surveyors, who worked there in the early decades of the last century, 
left frequent references and inferences in their field notes, which he had 
occasion to consult and check, to the untimbered nature of the country, 
such as the absence of trees for corners and datum marks in localities 
now covered with a typical forest growth. 

It is scarcely necessary in this brief article to give a full list of the 
woody plants known in the Ozark region, but an analysis of more than 
300 species, exclusive of the genus Crataegus, reveals the fact that about 
ninety per cent of them are common forms of the Gulf coastal plain flora. 
The remainder consists of a few endemic species and varieties, a few from 
the southwest and a larger number with their range beyond the Ozark reg- 
ion lying to the east and north of the coastal plain. Of the woody plants 
peculiar to the region none appear to be very distinct from similar forms 
found in the southern forest. The following are some of the most interest- 
ing: 

Carya Buckleyi var. villosa Sarg. (Hicoria villosa Ashe). A small 
Hickory closely allied to Carya ovalis, but with the under surface of the 
leaves and young branches more or less densely villose. It is often the 
commonest, and in places the only, Hickory found on dry, flinty hills. 

Quercus velutina var. missouriensis Sarg. A variety of the Black Oak 
with the under surface of the leaves permanently stellate-pubescent. 
It is common in rocky upland woods in many parts of the Ozarks, and 
sometimes becomes a large tree. 

Hamamelis vernalis Sarg. Closely allied in foliage and flora charac- 
ters to the eastern and southern H. virginiana, but strictly shrubby in 
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habit, flowering in spring and ripening the fruit the same autumn. The 
leaves are sometimes glaucous. It is common along small rocky streams 
throughout most of the Ozark region, often growing in the dry shingle or 
gravelly beds and spreading by root-shoots. 

Viburnum affine Bush. A low, slender shrub related to V. scabrellum 
Chapm., found sparingly along rocky bluffs. 

Aesculus glabra var. leucodermis Sarg. This variety of Buckeye is 
common along many of the small streams of the Ozark region, where it is 
often a slender shrub, becoming in richer, alluvial bottoms a small or 
medium sized tree. It has been reported from southern Arkansas and 
eastern Texas, beyond the limits of the Ozark uplift, but it is most abund- 
ant in our area, where it probably originated, and from whence it has 
been disseminated. 

Crataegus. Of this prolific genus quite a number of species have been 
described from the Ozark region; some of them are well marked and 
peculiar, but as so little is known at present of their range beyond the 
type localities they will not be taken up here, but perhaps may be dis- 
cussed in a subsequent paper. 

A list of the other ligneous plants of the Ozark region, not commonly 
found in the coastal plain, is given below: 


Salix cordata Muhl. Hydrangea arborescens L. 
Salix longipes var. Wardii Hydrangea cinerea Small 

Schneid. Physocarpus intermedius Schneid. 
Juglans cinerea L. Gymnocladus dioica K. Koch 
Corylus americana L. Robinia Pseudoacacia L. 
Corylus rostrata Ait. Acacia angustissima var. hirta Robins. 
Quercus borealis var. maxima Cladrastis lutea K. Koch 

Ashe. Magnolia acuminata L. 
Celtis laevigata var. texana Sarg. Cotinus americanus Nutt. 
Celtis pumila var. georgiana Tlex laevigata A. Gray 

Sarg. Staphylea trifoliata L. 
Aristolochia tomentosa Sims Fraxinus quadrangulata Michx. 
Ribes missouriense Nutt. Sapindus Drummondii Hook. & Arn. 
Ribes odoratum Wendl. Vitis Linsecomii Buckl. 
Ribes Cynosbati L. Lonicera flava Sims 


It is evident that the majority of these are species of the southern 
Appalachians and their foothills, a region rather remote from the Ozark 
uplift and separated from it by the lowlands of the Mississippi valley; 
but clearly their origin must be sought in that direction. Such plants 
as Celtis laevigata texana, Acacia angustissima hirta, Sapindus Drum- 
mondii and Vitis Linsecomii are as certainly southwestern in their present 
distribution, and are found only on that side of the Ozark uplift. Sap- 
indus and Acacia, however, have both also invaded the coastal plain as 
far as western Louisiana; and another common southwestern tree, Bum- 
elia lanuginosa, frequently found throughout the southern part of the 
Ozark region, is even more widely distributed southward. 
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The fact that the typically northeastern woody plants, associated 
with many herbaceous species, in the Ozark region are usually confined 
to the protecting bases of bluffs or steep hillsides having a northern or 
eastern exposure, while those more characteristic of the arid southwest 
are found in open rocky barrens or along the ledges and faces of cliffs 
exposed to the hot southern or western sunshine, is not at afl strange and 
may easily be explained on ecological grounds; but it is at least suggest- 
ive of how remnants of shifting floras may persist for a long time in pecul- 
iarly favorable spots of a diverse region after the retreat of the main plant 
formations to which they belong; and when many species grouped to- 
gether in well marked colonies are found isolated in such situations we 
can scarcely escape the conclusion that they originated in some such way; 
and we may well look to them for evidence of the directions such lines of 
retreat or advance have taken. 

Besides the numerous localities throughout the Ozarks where colonies 
of northern plants may be found growing in protected situations such as 
those referred to above there are occasionally found other colonies of a quite 
different character with a somewhat boreal flora so peculiar for the 
region as to deserve special recognition. One very interesting locality 
of this class occurs along the bluffs and divides of Jack’s Fork of Current 
River, in Shannon County, Missouri. Here a number of plants rare in 
this part of the country have been found and widely distributed amongst 
botanists by Mr. B. F. Bush, with whom the writer visited the locality 
in the autumn of 1920. Most of the peculiar species found here, as in 
the southwestern barrens, are herbaceous, and consequently a detailed 
description, will not be entered into at present, but amongst many in- 
teresting species are such plants as Campanula rotundifolia L.?, Parnassia 
grandiflora Raf., Trautvetteria caroliniensis Vail, Plantago cordata Lam. 
and Galium boreale L. Two notable shrubs far from their general range 
here are Berberis canadensis Mill. and Cornus alternifolia L. Nearly all 
of the peculiar localized plants of this colony are growing in sandy soil, 
resulting from the disintegration of Cambrian sandstone, which appears 
at the surface here. Some of them are growing in open sunny situations 
upon the high ridges, some on the slopes and face of the bluffs and others 
in boggy ground along small streams. 

Anyone who has followed this brief sketch of the Ozark region and its 
flora can scarcely have failed to perceive that the facts set forth clearly 
indicate that there has been a gradual advance of the forests from the 
south or southeast toward the northern portion and, moreover, that the 
northward movement was one of comparatively recent inception and that 
it is still in active progress. And to one who has had an opportunity to 
view the Ozark country and its flora throughout its length and breadth, 
and who is also somewhat familiar with the floras of the surrounding 
regions, there can be no doubt as to the direction of the forest invasion 
and the source from whence it has come. More involved but certainly 
not less interesting are the questions of what were the geographic, 
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climatic and other changes that made it possible for the forests of the Gulf 
coastal plain to begin a great northward movement in the central Miss- 
issippi Valley and finally to overrun with many of its species the rocky 
uplands of the Ozark region; what was the character of the Ozark flora 
previous to the forest invasion; was it exterminated or absorbed by the 
incoming races and what traces of the older floras are still to be found 
in the region? 

There is some uncertainty as to the exact period when the movement 
began that resulted in the present elevation of the Ozark region, but 
geological evidence indicates that it must have been late in the Tertiary 
period or toward its close. Prior to that time the ancient land surface 
of the region had been worn down nearty to base level through the long 
ages of erosion to which it had been subjected. The floor of this old 
peneplain can now be seen in the nearly level surface of the uplands of 
the Ozark plateau and the uniform height of the hilltops in the dissected 
portions. We may then conceive of it prior to its elevation as a low 
swampy plain, at least in its eastern portion, through which broad slug- 
gish streams meandered towards the gradually receding Tertiary seas 
on its southern border. On the southeastern side there persisted to a 
much later date than marked the retreat of the coast line farther west 
a great northward extension of the Gulf, known as the Mississippi Embay- 
ment. With the warm currents of the southern seas thus brought to its 
borders the climate must have been much milder and probably more humid 
than that which prevails at present. Such a region would be in many 
ways favorable for a dense forest growth; and it is reasonable to suppose 
that an earlier phase of the great southern forest, with many species 
closely allied to those of today, and with other semi-tropical forms long 
since extinct, then occupied it. With the beginning of the movement 
that obliterated the gulf embayment and elevated the Ozark region, with 
its consequent rejuvenation of the streams and rapid erosion, carrying 
off the mantle of soil and exposing the underlying rocks, the swamp and 
moisture loving flora was gradually driven back and in time all but ex- 
terminated. A more severe climate probably associated with the advance 
of the ice sheets of the Glacial period, the terminal morains of which 
barely failed to reach the northern border of the Ozarks, may have hastened 
the doom of this semi-tropical forest, of which remnants survived only in 
the bordering swamps and lowlands occupying the site of the ancient 
embayment, the influence of which is still evident in the swamp flora as 
far north as southern Illinois and southwestern Indiana. 

More or less directly associated with the colder climatic cycle ushered 
in with Glacial period, though probably some time subsequent, was the 
incursion of a northeastern flora, of which abundant traces are still to 
be found in cool, protected situations throughout the region and far be- 
yond its borders. 

With the final disappearance of the ice sheet from the northern part 
of the continent came wide-spread climatic changes; but in the meantime 
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the processes of elevation and erosion had been going steadily forward 
in the Ozark region, and conditions had evidently become much more 
arid. The ligneous and herbaceous flora of the northeast, which perhaps 
had never succeeded in fully occupying the rocky uplands, was now 
driven back to the protection of the deeper valleys and bluffs. This 
process probably continued until most of the Ozark region was divested 
of forest growth, and upon the arid rocky uplands appeared a flora con- 
sisting principally of grasses and other herbaceous plants, centering and 
probably originating in the great plains, occupying the then recently 
emerged lands to the west. Judging from the flora, remnants of which 
have been preserved in the southwestern barrens and bald knobs, and its 
affinity to that of the western plains, the Ozark region must at this period 
have been a semi-arid, wind swept, treeless plain; and the great deposits 
of loess just beyond its northwestern border may have been contempora- 
neous with it. 

When climatic conditions again became favorable, responding to com- 
plex geographic causes, the southern forest, which had been pushed back 
many hundreds of miles by the previous cycle, once more began to ad- 
vance northward. Doubtless this forest had undergone great changes 
in its composition since its precursor had occupied the lowlands of the 
unevolved Ozark region in Tertiary times; many of its ancient forms had 
become extinct and new ones developed, and nearly all had undergone 
more or less modification; and yet it was essentially a very similar forest 
in gener al aspect and floristic affinities. Evidence of this is not wanting 
both in the field of paleobotany and in the testimony of living forms. 
Most of the families and genera of the present forest are represented in 
the fossil floras preserved in the Tertiary shales of the Coastal plain, 
many of them closely related to those now living and growing above 
them. 

To mention a single instance of an ancient type, evidently once widely 
distributed, and of which only a few scattered remnants now remain 
attention may be called to the Cork-wood (Leitneria floridana). Very 
restricted colonies of this curious plant have been found along the Gulf 
coast from Florida to Texas, and isolated in the central Mississippi valley 
in northeastern Arkansas and southeastern Missouri. Its occurrence in 
the last named locality is one of the most remarkable examples of persist- 
ence of a forest type in our North American flora, and is significant as 
indicating the antiquity of the swamp flora of that section. 

At the time when the present advance of the southern forest began 
much of the lowlands bordering the Ozark region on the south was covered 
with a prairie flora, different in character from that of the rocky plateau 
and comparable to that now occupying the more recently emerged lands 
along the Gulf coast, upon which the ligneous plants are gradually en- 
croaching. This prairie phase must have persisted for a considerable 
time, offering an obstacle to the advance of the forest, but gradually the 
latter over-ran it until its advance guards stood at the foot of the rocky 
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plateau. At this line it was doubtless checked, affording time for many 
of the less mobile species to come up and completely occupy the lowlands, 
resulting at length in keen competition and a strong demand for further 
expansion. In the meantime certain pioneer species had begun to push 
up the alluvial valleys of the streams coming down from the highlands; 
such trees as Willows, Cottonwood, Elms, Birch and various shrubs per- 
haps first establishing themselves along the banks; while Sassafrass, 
Persimmon, Dogwood, Plum and Haw-bushes began to appear along the 
margins of the more fertile prairies. A little later such hardy trees as 
some of the Oaks and Hickories, that in the southern area had been re- 
stricted to the higher sandy ridges and thus inured to a considerable 
degree of drouth and soil sterility, began to creep up the rocky hillsides 
and occupy the higher ground. Other forms followed as the developing 
forest invited the coming of faunal agents that aided in their introduction, 
or as other consequent or fortuitous opportunities arose, enabling them 
to emerge from the overcrowded lowlands into the open if less opulent 
plateau region. This movement has continued with great complexity 
from that time, and is still in progress; but in certain inaccessible spots 
small remnants of the ancient floras are still holding out against the 
invaders. 

Much of the foregoing is, of course, hypothetical, but it is in accord 
with many observed facts, and its fuller confirmation or elaboration de- 
pends upon further investigations along various lines, especially in the 
detailed study of the distribution of living and fossil species and in the 
correlation of geologic and botanic evidence. The more significant 
phenomena of the Ozark flora, as described above, may be summarized 
as follows: 

The identity of the great majority of the woody species found in the 
Ozark region with those of the coastal plain forest and the gradual dis- 
appearance of its less hardy and tolerent species towards the northwest 
strongly point to the source from whence they have come and the direc- 
tion in which they have travelled; the apparent lack of many endemic 
species or of well marked varieties or geographic races amongst the woody 
plants, in striking contrast to the much modified herbaceous floras both 
of the northeast and southwest, is in accord with what would be expected 
of a forest of comparatively recent introduction, and one which has never 
been completely isolated from the main source of its origin; the peculiar 
flora of the barrens and prairies, its obvious relation to that of the plains 
and semi-arid regions of the Southwest, and the distribution of the local 
areas where these plants occur indicate both the lines of the forest in- 
vasion and the character of the flora that preceded it in the region. The 
presence in the swampy lands along the eastern border, reaching nearly 
as far north as the center of the Ozark plateau, of a rich ligneous flora of 
markedly southern affinities certainly bears evidence of a climate decidedly 
milder than that which prevails at present, and which could scarcely have 
obtained subsequent to the complete elevation of the Ozark region and 
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obliteration of the Mississippi embayment; it is therefore probable that 
these plants represent the rear guard of a retreating section of the south- 
ern forest, a movement entirely independent of and prior to the present 
advance over the uplifted region; finally there is the testimony of early 
explorers and settlers indicating that there has been a marked encroach- 
ment of the foerst upon the prairies in the northwestern portion within 
a period corresponding to three or four generations of men. These ac- 
counts are interesting as indicating how rapidly the forest has been push- 
ing forward; but most impressive of all is the fact that all of the phe- 
nomena of advance, retreat and modification which apparently have 
taken place in comparatively recent times in the Ozark region may still 
be observed in operation in its various parts or elsewhere along the margins 
of the great southern forest. 

To the trained observer standing upon a vantage point amid the bald 
knobs of the Ozarks, noting the manner in which the advance guard of 
the forest forges its way up the slopes, taking advantage of every ledge 
and inequality of surface and often succeeding in gaining a foothold upon 
the level tops when unable to do so on the eroded slopes, there can be no 
doubt thai he is here witnessing the actual encroachment of forest upon 
prairie lands. Indeed, by the exercise of a little imagination he may 
almost convince himself that the slow advance of the skirmish line can 
be seen pushing its way slowly but irresistibly up the steep sides of the 
prairie strongholds; and if he is of a philosophic turn of mind he may be 
impelled, by the tragedy he is witnessing in the impending destruction of 
these last remnants of an ancient flora, to reflect upon the mutability 
of life and the tragic pageant through which it has passed, involving all 
things from plant associations to the races of men, since its first appear- 
ance upon this planet. 


NOTES FROM AUSTRALASIA. II 
THE NEW ZEALAND FORESTS 


E. H. Wizson 


New Zealand, before its settlement by white men, was for the most 
part densely clothed with mixed rain forest in which old types of Taxads 
and Conifers were the dominant trees but axe and fire have in less than a 
century played sad havoc and today much of the land is a jungle of Bracken 
Fern (Pteridium aquilinum Kuhn), Manuka (Leptospermum scoparium 
Forst. and L. ericoides A. Rich.), and the naturalized Gorse (Ulex europeus 
L.) and Bramble (Rubus fruticosus L.). Originally all the wetter parts 
where tree-growth was possible in New Zealand were covered with pure 
forests of Taxads and Conifers but, save on the west coast of the South 
Island and excepting the Kauri in the north, these old types have long 
since been unable to compete successfully against the intrusion of the 
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more modern broadleaf trees. Even without the destructive intervention 
of the white man it is evident that, in another 500 years perhaps, broad- 
leaf trees will have completely dominated the forests and the Taxads 
and Conifers will virtually have become extinct over the greater part 
of New Zealand. Today for the most part the Taxads and Conifers 
except the Kauri, are scattered thinly through the forests and are crowded 
on every side by dicotyledonous trees. The undergrowth, except in pure 
Nothofagus forests, is very dense almost impenetrable and consists of 
broadleaf shrubs and small trees and Ferns. Climbers, though few in 
species, are numerically rich and epiphytes, like Astelia, crowd the tree- 
tops. The higher Cryptogams, especially Ferns, are extraordinarily 
abundant. Stately Tree Ferns drape the tree-trunks and branches and 
wet rocks. Club-mosses are plentiful and in the densest shade of the 
dripping forest the exquisite Todea superba Col. abounds. There are no 
deciduous trees in the New Zealand forest and only a small number 
have conspicuous flowers. The forests of the North Island are obviously 
older than those of the South, where the glaciers are even now slowly 
retreating, and a majority of the trees are distributed through the whole 
of the country from north to south including Stewart Island. In swampy 
rather open places the Cabbage Tree (Cordyline australis Hook. f.) and the 
New Zealand Flax (Phormium tenax Forst.) are common. The margins 
of ponds and shallow lakes are crowded with a species of Typha. The 
flat areas of the thermal region beyond Rotorua are clothed with Manuka 
(Leptospermum scoparium and L. ericoides), Bracken Fern and a narrow- 
leaved, unhealthy looking species of Dracophyllum. The treeless Canter- 
bury Plains now arable land or pastures for sheep and cattle were formerly 
covered with Tussack grasses as are much of the adjacent mountain ranges 
and the arid plateau of south Otago. In the alpine areas grow all sorts 
of curious plants including many herbs with lovely flowers. 

The Rimu (Dacrydium cupressinum Soland.), Totara (Podocarpus to- 
tara G. Benn.), White Pine (P. dacrydioides A. Rich.), Matai (P. spicatus 
R. Br.) and Miro (P. ferruginea Don) and the Kauri (Agathis australis 
Steud.) are the most valuable timber trees in New Zealand. The Kauri, 
the monarch of New Zealand forest and one of the noblest of existing trees, 
once formed magnificent forests from a little south of the present city of 
Auckland northward. Ruthless felling and burning have virtually de- 
stroyed the Kauri in so far as commercial lumbering is concerned. There 
remains only an indifferent State forest at Waipoua where the Kauri is 
the chief tree, and a national Park (which I visited) of some 700 acres in 
parts pure stands of Kauri. This valuable conifer is a strikingly handsome 
tree and its wood is easily worked and exceedingly durable. In young 
trees the branches are numerous, short and slender and form a narrow 
pyramidal crown. By means of a layer of special tissue these weak 
branches are shed after the manner of leaves on deciduous trees and leave 
a clean trunk quite free of knots. The adult tree is very different in ap- 
pearance; the crown being open, flattened and fairly wide-spreading. 
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The trunk is clean, cylindric with no taper and from 50 to 75 or more 
feet long and is clothed with gray bark which peels off in flakes of no 
particular shape and form a large mound round the base of the tree. 
Owing to the smooth, scaling bark no climbing plant hides the beauty 
of the trunks which stand out above the forest undergrowth like marble 
pillars in a vast cathedral. The undergrowth is fairly dense but not 
tall and the Kauri trees tower far above the lovely Tree Ferns and associ- 
ate plants. The largest tree I saw was about 37 feet in girth and the tallest 
150 feet high. The average trees are from 100 to 120 feet tall and from 
15 to 20 feet in girth with clean trunks from 60 to 75 feet long. The 
largest recorded tree had a trunk-girth of 66 feet and there are stories of 
even larger trees. Owing to the perfectly cylindrical character of the 
trunk the Kauri yields for its size a greater quantity of timber than any 
other tree. Millions—young and old—of this magnificent tree have been 
wantonly destroyed by fire and the fairest of forest scenes laid desolate. 
The well known Kauri Gum exudes freely from wounds and collects in 
the axils of the branches. It is also found underground where ancient 
forests of the tree grew. 

The Totara, Rimu, White Pine, Matai and Miro are widely distributed 
through the length and breadth of New Zealand. The Totara is being 
rapidly cut out in all accessible places and the Matai and Miro do not 
seem to be really common trees anywhere but the Rimu and White Pine 
are still plentiful and on the west coast of the South Island form extensive 
and fairly pure forest. When young the Rimu is a beautiful tree with 
long, pendent, light green branchlets but when old is merely a tall pole 
supporting a small mop-like crown. In fact the same is true of all the 
chief soft-wood trees of New Zealand when they grow old except the 
Kauri. A young Totara resembles the common Yew except that its 
foliage is a lighter green, and young White Pine is very like the Red Cedar 
(Juniperus virginiana L.). The White Pine is best on alluvial river flats 
where it averages from 120 to 140 feet and has a mast-like trunk buttressed 
at the base. Its pure white wood is valued for making butter boxes and 
for this purpose is exported in quantity to Australia. The wood of Rimu, 
Matai and Miro are used in general carpentry and furniture-making. 
That of Totara lasts well in the ground and is valued for telegraph poles and 
the like. So too is that of the Silver Pine (Dacrydium Colensoi Hook.), 
a much rarer tree apparently confined to the west coast. The two species 
of Libocedrus are useful timber trees and so, too, are the Phyllocladus. 
Libocedrus Doniana Endl. is not found much south of the city of Auck- 
land but L. Bidwillii Hook. f. is widespread from the southern part of 
the North Island southward. 

The broadleaf trees are not considered of much commercial value, 
though the wood of many is durable and will ultimately be in request. 
Two of the most aggressive of these trees on the North Island are Beil- 
schmiedia tarairi Kirk (Taraire) and Knightia excelsa R. Br. Very in- 
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teresting are the various Ratas (Metrosideros spp.) which in the thick 
forests often commence life as epiphytes on the Taxads, Conifers and 
other trees. For a time they behave as ordinary root climbers but when 
their roots reach the ground their strangle-hold on the supporting tree 
intensifies and the Rata grows round completely enclosing and killing 
its former host. Often these same species of Rata grow and behave as 
norval trees do from their youth onward. The wood is heavy, hard and 
tough and is used for cross-arms on telegraph and telephone poles. But 
next to the Gymnosperms the most interesting trees are the species of 
Nothofagus which in many parts of the South Island and the more south- 
erly parts of the North Island form dense, pure forests of considerable 
extent. Especially is this the case in the drier parts in stony gullies and 
on the tops of moderately high mountains; in some places they even 
descend to sea-level. The bark is more like that of the Common Horn- 
beam than that of our northern Beech. The Nothofagus regenerate 
readily and singularly resembles our Hemlock (Tsuga canadensis Carr.) 
in general appearance. I saw only small or moderately large trees but 
was told of specimens 100 feet tall and 25 feet in girth of trunk. They 
grow thickly together and in pure forests allow no undergrowth. Quite 
often patches of Nothofagus occur in the ordinary mixed forests but 
whether under these conditions they are intrusive or vestigial it is difficult 
to determine. 


The forests of New Zealand are not only full of interest but highly in- 
structive phylogenetically since their cycle is clearly manifest. The types 
are old, very old, even many of the broad-leafs, and the country itself is 
but a minute remnant of a vast continent which once linked together South 
America on the one hand and Tasmania and eastern Australia on the 
other. First in the dim and distant past above the Mosses, Ferns and 
other Cryptogams rose the Taxads and the Kauri soon to be followed by 
other Conifers. Possibly the very species existing today but in so faras 
the sequence of forest types is concerned it does not matter whether it 
were they or their ancestral types. For a period these trees, unchal- 
lenged, forested all the suitable land. Later came the broadleaf dicoty- 
ledonous trees, the struggle for supremacy began and today the broad- 
leaf usurpers hold the field. There are no Cycads in New Zealand and 
the arborescent Monocotyledons are limited to a few small trees which 
include two Cordylines (Cordyline australis Hook. f. and C. indivisa Kunth) 
and a Palm (Rhopalostylis sapida H. Wendl. & Drude) known as the 
Nikau. To these may be added the scandent Freycinetia Banksi A. 
Cunn. which scales to the tops of the highest trees. 

In the dense forest shade the New Zealand Taxads and Conifers cannot 
grow. The seeds often germinate but the seedling plants die after a short 
struggle. The broad-leaf trees on the other hand regenerate readily in 
the forests. Where the Taxads and Conifers flourish the soil is humus 
and peat from 3 to 6 feet deep and it is seldom that the roots descend 
into the mineralised subsoil. When planted in ordinary soil they grow 
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very slowly. The broadleaf trees grow under a variety of shade and soil 
conditions and their roots ramify in all directions. I pulled up seedlings 
and small plants (I have them dried) of every Taxad and Conifer I came 
across and in every case found the roots clothed with tubercles. I did 
the same with the broadleaf trees but found no tubercles present. My 
attention was directed to the presence of tubercles on the roots of Taxads 
and Conifers by Captain L. MacIntosh Ellis, the Director of the Forests. 
Later I found that their presence was known to others but the signifi- 
cance does not appear to have been grasped by anyone but by the Director 
of Forests and no investigations of this phenomenon have been attempted. 
The tubercles are analogous with-those on the roots of Leguminous plants 
and in all probability the bacteria break up the raw humic acids and con- 
vert them into readily available salts. It is a simple and beautiful case of 
symbiosis but I have no knowledge of such in our northern Taxads and 
Conifers though it is known in the case of the Alders and a few other broad- 
leaf trees other than Leguminoseae with which it is general. This discovery 
isimportant for, if I am right in my conclusions, the organisms within the 
tubercles are controlling factors in the rate of growth of the Taxads and 
Conifers of New Zealand. As evidence let us consider what happens in 
the forests. The lumberman fells and removes the merchantable trees 
thus opening up the forest floor to the full influence of the sun and wind. 
The peaty soil quickly dries, fires come up and destroy not only the re- 
maining growing vegetation but also the peat and the organisms in it 
thereby rendering the very soil virtually useless for the regrowth of the 
Taxads and Conifers. When plants of these trees are placed in ordinary 
garden soil there is no humic acid present even if there be tubercles on the 
roots of the plants when brought from the forest and consequently they 
merely linger and their growth is very slow without the acid of thesym- 
biotic organisms. This, I believe, is briefly the whole story of the poor 
regeneration and slow growth of the Taxads and Conifers in the cut over 
forests of New Zealand. 


Hosart, Tasmania, March, 1921. 


BIBLIOGRAPHICAL NOTES 
Eruetyn M. Tucker 


Hempel und Wilhelm. Baume und sträucher des waldes. The 
inclusive dates of the three abtheilungen of ‘Die bäume und sträucher 
des waldes in botanischer und forstwirthschaftlicher beziehung, von Gus- 
tav Hempel und Karl Wilhelm” are readily found to be 1889 to 1899. 
The dates of publication of the twenty lieferungen forming these ab- 
theilungen are, however, not obtained so easily and are worthy of notice. 
From Botanische zeitung and Oesterreichische botanische zeitschrift, with 
occasional reference to Flora for these years, the dates and pages included 
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in each lieferung have been ascertained, with the exception of lieferungen 
6 and 16, in which cases, though actual dates are not found, there is very 
little doubt of the correctness of the dates attributed to them in the fol- 
lowing note: 


Abth. 1 
Lief. 1 pp. 1-32 1889 
a 2 “33-56 1889 
ia 3 “57-80 1890 
i 4 “81-96 1890 
a 5 “97-128 1891 
es Ma “129-152 1892 (possibly 1891) 
a ff ‘ 153-176 1892 
a 8 ‘177-200 1893 
Abth. 2 
Lief. 9 pp. 1-16 1893 
10510 “17-40 1894 
ea as à | “41-64 1895 
SALE “65-88 1895 
ma) as ks3 “89-112 1896 
14-15 ‘ 113-148 1897 
Abth. 3 
Lief. 16 pp. 1-24 1898 (probably) 
MiP by “ 25-48 1898 
18 “49-72 1899 
ke “78-96 1899 
20 “97-140 1899 


The work is illustrated by 342 figures in the text and 60 beautiful 
colored plates from original paintings by W. Liepoldt, the whole forming 
one of the best books on the trees and shrubs of central Europe in their 
relation to culture and forestry. 


Siebold, P. F. von. Flora japonica. 

In the Gardeners’ Chronicle for 1867 is a sketch of the life of Philipp 
Franz von Siebold written by his friend, Professor Oudemanns, of Am- 
sterdam, which forms an interesting introduction to his “Flora Japonica,” 
and to this, chiefly, we are indebted for the following note: 

In 1823 Siebold accompanied the Dutch embassy to Japan as physician 
and naturalist. Upon his arrival there he was compelled, like all other 
foreigners, to confine his explorations to the vicinity of Dezima, to which 
he refers in his ‘Flora Japonica” as the “Eldorado of the Hollanders.” 
Soon, however, in consequence of his reputation as a man of science, he 
acquired more freedom, the Japanese flocked to learn of him and from 
them in turn he obtained the best and most reliable information respecting 
the political, historical and geological features of a country then com- 
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paratively unknown. In 1826 he had the good fortune to accompany the 
Dutch ambassador to the court of Yeddo. In 1828 on the point of his 
departure for Europe he was arrested and thrown into prison, nearly 
losing his life in an effort to save his friend, the Imperial astronomer and 
librarian, who had furnished him with a hitherto unpublished map of the 
empire. However, on the 7th of July, 1830, he was allowed to return 
home and soon after his arrival in Holland he set about arranging his 
rich store of scientific material, and published several valuable works 
relating to Japan. Among the latter was his “Flora Japonica; sive, 
Plantae, quas in imperio japonico collegit, descripsit, ex parte in ipsis 
locis pingendas curavit, Dr. Ph. Fr. de Siebold. Sectio prima continens 
plantas ornatui vel usui inservientes. Digessit J. G. Zuccarini.”” This is 
one of the most important works on the Japanese flora. The two 
volumes bearing the dates respectively 1835 and 1870 were issued in 30 
fascicles, the dates of which, so far as we have been able to ascertain 
them, are as follows: 


Vol. i. 

Fasc. 1-2 (tafel 1-10) 1835 
< 3-4 ( * 11-20) 1836 
6 ( “ 21-30) 1837 
NS ( “ 31-40) 1838 
Se 9-10 ( “ 41-50) 1839 
“11-12 ( “ 51-60) 1840 
“138-14 ( “ 61-70) 1840 
5-16 (as 171-80) 1841 
RTS ( “ 81-90) 1841 
“ 19-20 ( “ 91-100) 1841 

Vol. ii. 

Fasc. 21-23 (tafel 101-115) 1842 (or 1843) 
“94-25 (mS 116-124?) 1844 
‘26-30 ( “ 125-150) 1870 


This work is usually quoted as “Siebold and Zuccarini. Flora japon- 
ica,” the descriptions having been written by Zuccarini, “et il a ajouté 
aux figures des espèces un. grand nombre d’analyses extrêment instruc- 
tives.” In the second edition of Pritzel it is entered under the two names 
and the dates given as 1835-44. ‘“Centuria prima (fasc. i-xx) 1835. — 
Centuria altera. Fasc. i-x. 1842-70.” These dates, at first perplexing, 
are explained by the fact that Zuccarini’s connection with the work 
ended with fasc. 25, 1844, his death occurring in 1848. After Siebold’s 
death, in 1866, the completion of the work was undertaken by Miquel 
who edited fasc. 26-30, including plates 125-150; these fascicles, to- 
gether with the title-page for volume ii, which reads “Ab auctoribus 
inchoatum relictum ad finem perduxit F. A. G. Miquel” were issued 
in 1870. On the verso of this title we find “Hujus voluminis paginas 
1-44 curavit b. Zuccarini, sequentes F. A. Guil. Miquel, speciminibus plan- 
tarum siccis, tabulis et schedis a b. de Siebold relictis usus.” 
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In volume one there is an engraved title-page having an illustration 
of a monument erected to Kaempfer and Thunberg in Dezima, upon which 
the inscription: 

E. Kaempfer, C. P. Thunberg 
Ecce! virent vestrae hic plantae florentque quotannis 
Cultorum memores serta feruntque pia 
Ph. Fr. de Siebold. 
Beneath this illustration is inscribed: 
Monimentum in memoriam 
Engelberti Kaempferi et Caroli Petri Thunbergii 
In Horto botanico insulae 
Dezima 
Cura et sumptibus 
Ph. Fr. de Siebold 


Positum. 


MDCCCXXVI. 


In his “Nippon. Archiv zur beschreibung von Japan,” 2° aufl., bd. i, 
Siebold mentions the existence of such a monument, but perhaps through 
excessive modesty forbears to mention his connection with it. There 
can be little doubt that the date 1826 refers to the year in which the 
monument was erected. 

Following this ornamental title page is another engraved page, reading: 
“Hommage à son altesse impériale royale Madame la Princesse d’Orange 
Anne Paulowna, Grande Duchesse de Russie.” 

One of the greatest services rendered by Siebold to horticulture was 
the laying out of his nursery ground in the immediate vicinity of Leyden 
in 1843. This garden was better known as “Jardin d’ acclimatation 
du Japon et de la Chine,” and in it were introduced many valuable trees 
and other plants. 


ERRATA AND ADDENDA 


Page 59, line 14 from below for xxx1I11 read XxxII. 

Page 60, line 1 from above for subferruginea read rufoferruginea. 

Page 126, add to LONICERA SUBSESSILIS as a synonym: Lonicera diaman- 
tiaca Nakai in Jour. Coll. Sci. Tokyo, xum. art. II. 100 (1921). 

Page 127, add to LONICERA DEMISSA as a synonym : Lonicera ibotaeformis 
Nakai, L e. 77 (1921). 


INDEX 


Synonyms are printed in italics; new names in bold-face type. 


Acanthopanax ternatus, 124 

Acer floridanum, 212 

— glabrum tripartitum, 166 

— — trisectum, 166 

— leucoderme, 212 

— Negundo, 149, 213 

— — latifolium, 213 

— nigrum, 149 

— — Palmeri, 166 

— rubrum, 149, 212 

— — Drummondii, 149, 213 

— — rotundatum, 213 

— — tridens, 149, 213 

— saccharinum, 149, 212 

— saccharum, 149 

— — glaucum, 204, 212 

— — Rugeli, 149 

— — Schneckii, 149 

Adenorhachis atropurpurea, 44. 

Aesculus, 118 

— Bushii, 120 

— discolor mollis, 212 

— — — X glabra leucodermis, 120 

— georgiana, 119 

— — lanceolata, 120 

— glabra, 118, 149 

— — leucodermis, 227 

— — pallida, 118 

—— X Pavia, 121 

— mississippiensis, 121 

— octandra, 118, 149 

— — Virginica, 119 

— Pavia, 212 

Alnus rugosa, 141 

Amelanchier, 45 

— Botryapium lancifolia, 45 

— canadensis, 145, 210 

— — grandiflora, 45 

— — X laevis, 45 

— grandiflora, 45 

— — rubescens, 46 

— lancifolia, 45 

American Willows, Notes on, 1x-x1, 1, 65, 
185 

Amorpha canescens, 98 

— fruticosa, 98, 148 

Ampelopsis, 174 

— aconitifolia, 175 

— brevipedunculata, 174 

— — citrulloides, 176 

— — elegans, 176 

— — Hancei, 177 

— — kulingensis, 177 

— — Maximowiczii, 175 

— — vestita, 176 

— citrullifolia, 176 

— cordata, 150 

— citrulloides, 176 

— heterophylla, 175 

— — amurensis, 174 

— — cinerea, 176 


Ampelopsis heterophylla citrulloides, 176 

— — elegans, 176 

— — Hancei, 177 

— — humulifolia, 175 

— — Lavallei, 174 

— — Maximowiczii, 175 

— — Regeliana, 175 

— — Sieboldii, 175 

— — sinica, 177 

— — tricolor, 176 

— — vestila, 176 

— humulifolia heterophylla, 175 

— Regeliana, 175 

— tricolor, 176 

Anisostichus capreolata, 152 

Anthodendron, 158 

Aralia spinosa, 150, 214 

Aristolochia tomentosa, 144 

Arnold Arboretum, New Species, Varieties 
and Combinations from the Herbarium 
and the Collections of the, 42, 121, 174 

Aronia, 42 

— arbutifolia atropurpurea, 44. 

— — depressa, 43. 

— — leiocalyx, 42. 

— — macrophylla, 43. 

— — macrocarpa, 44. 

— — pumila, 43. 

— atropurpurea, 44 

— depressa, 43. 

— floribunda, 44 

— nigra pubescens, 44 

Artemisia filifolia, 100 

Arundinaria macrosperma, 138 

Ascyrum hypericoides, 150 

Asimina triloba, 144, 209 

Atriplex canescens, 99 

Australasia, Notes from, 1, 11, 160, 232 

Avicennia nitida, 215 

Azalea, 157, 158 

Azalea, 157, 158 

Azalea or Loiseleurea, 156 


Baccharis halimifolia, 99 

— salicina, 99 

— Wrightii, 100 

Benzoin aestivale, 144 

Batodendron glaucescens, 167 

Betula nigra, 141, 207 

Bibliographical Notes, 181, 236 

Bigelovia graveolens, 100 

— pulchella, 100 

Bignonia radicans, 152 

Botanical Reconnaissance of Southern 
Illinois, 129 

Brickellia Wrightii, 100 

Brunnichia cirrhosa, 144 

Bumelia lanuginosa, 167 

— — albicans, 168 

— — anomala, 168 

— lycioides, 151 
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Byrsonima cuneata, 166 
— lucida, 166 


Calycocarpum Lyoni, 144 
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Clematis crispa, 144 

— Simsii, 100, 144 

— virginiana, 144 
Cliftonia monophylla, 212 


Campnosperma from Panama, A New Spe- | Cocculus carolinus, 144 


cies of, 111 
Campnosperma panamensis, 111 
Carpinus caroliniana, 141, 206 
Carya alba, 140, 206 
— aquatica, 206 
— Buckleyi arkansana, 140, 206 
— — villosa, 226 
— cordiformis, 204, 206 
— glabra, 140 
— — megacarpa, 140, 206 
— laciniosa, 140, 206 
— leiodermis, 206 
— — callicoma, 206 
— myristicaeformis, 206 
— ovalis, 140 
— — obcordata, 140 
— — odorata, 140 
— ovata, 140, 206 
— — Nuttallii, 140 
— — pubescens, 140 
— pallida, 206 
— pecan, 140, 206 
— texana, 205 
Castanea alnifolia floridana, 207 
— pumila, 207 
Catalpa bignonioides, 215 
— speciosa, 152, 215 
Cayratia oligocarpa, 177 
Ceanothus americanus, 149 
Celastrus scandens, 100 
Celtis laevigata, 143, 208 
SH = 1 hit, 07 
— occidentalis canina, 143 
— — crassifolia, 143 
— pumila Deamii, 143 
— — georgiana, 143 
Cephalanthus occidentalis, 99, 152, 215 
— — pubescens, 215 
Cerasus demissa melanocarpa, 117 
Cercis canadensis, 148, 211 
Cercocarpus argenteus, 98 
Chaenomeles, 58 
— angustifolia, 59 
— cardinalis, 59 
— eburnea, 59 
— eugenoides, 59 
— japonica X lagenaria, 58 
— Maulei alba, 59 
— — grandiflora perfecta, 59 
— — grandiflora rosea, 59 
— superba, 58 
— — alba 59 
— — perfecta, 59 
— — rosea, 59 
— trichogyna, 59 
Chamaecistus, 157 
Chamaecyparis thyoides, 205 
Chloromeles, 48 
Cissus brevipedunculata, 174 
— bryoniaefolia, 175 
— elegans, 176 
— humulifolia brevipedunculata, 174 
— oligocarpa, 177 


Cocks, R. S. A List of the Trees of Louis- 
jana, 204 

Columella, 177 

— oligocarpa, 177 

Cormus sect. Eriolobus, 49 

Cornus amomum, 150 

— asperifolia, 151, 213 

— florida, 150, 213 

— — xanthocarpa, 179 

— racemosa, 151 

— rugosa, 150 

— stricta, 151 

Corylus americana, 140 

Crataegus algens, 209 

— apitfolia, 210 

— berberifolia, 209 

— hrachyacantha, 210 

— Bushii, 209 

— coccinoides, 146 

— Cocksii, 209 

— crocina, 209 

— crus-galli, 146 

— drymophila, 210 

— edita, 209 

— edura, 210 

— Engelmannii, 146 

— fecunda, 146 

— fera, 209 

— florens, 210 

— Komarovii, 51 

— mollis, 146 

— opaca, 209 

— phaenopyrum, 147 

— pratensis, 146 

— punctata, 146 

— pruinosa, 146 

— pyracanthoides, 210 

— spathulata, 210 

— lenutfolia, 51 

— tersa, 209 

— tomentosa, 146 

— velutina, 210 

— viridis, 146, 210 

Cydonia Maulei alba, 59 

— — atrosanguinea, 58 

— — grandiflora perfecta, 59 

— — grandiflora rosea, 59 

— — superba, 58 

Cyrilla parvifolia, 166 

— racemiflora, 211 

— — parvifolia,166 


Dalea formosa, 98 
Diospyros Mosieri, 170 
— virginiana, 151, 214 
— — atra, 170 

— — Mosieri, 170 

— — platycarpa, 168 
Docynia, 58 

— Delavayi, 58 

— docynioides, 58 


Ephedra Torreyana, 97 
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Eriolobus, 49 

— sect. Hueriolobus, 49 
Evonymus atropurpureus, 148 
— obovatus, 148 


Fagus grandifolia, 141 

— — caroliniana, 141, 204, 207 

— — mollis, 206 

Famous Trees of Korea. Notes, 63 

Forest flora of the Ozark Region, The, 
216 

Forestiera acuminata, 152, 214 

— neo-mexicana, 99 

— pubescens, 99 

Formosa, A Phytogeographical Sketch of the 
Ligneous Flora of, 25 

Fraxinus americana, 151, 214 

— caroliniana Rehderiana, 173 

— biltmoreana, 152 

— pennsylvanica, 152 

— — lanceolata, 152, 214 

— profunda, 152, 214 

— Rehderiana, 173 


Gleditsia aquatica, 148, 211 
Gleditsia triacanthos, 98, 148 211 
Glossopetalon spinescens, 98 
Gordonia Lasianthus, 214 
Gymnoclodus dioica, 148 


Halesia carolina monticola, 171 

— diptera, 215 

— monticola, 171 

— — rosea, 172 

— — vestita, 171 

— parviflora, 172 

Hamamelis macrophylia, 209 

— vernalis, 226 

Hempel und Wilhelm. 
cher des Waldes. 
236 

Hydrangea arborescens, 145 

— cinerea, 145 

Hypericum prolificum, 150 


Baume und Sträu- 
Bibliographical Notes, 


Ilex Cassine, 212 

— decidua, 148, 212 

— lucida, 212 

— opaca, 204, 212 

— verticillata, 148 

— vomitoria, 212 

Illinois, Botanical Reconnaissance of South- 
ern, 129 

Indian Azaleas at Magnolia Gardens, The, 
159 

Itea virginica, 145 


Juglans Bixbyi, 178 

— — lancastriensis, 178 

— cinerea, 139 

— — X Sieboldiana, 178 

— — X Sieboldiana cordiformis, 178 
— cordiformis X cinerea, 178 
— nigra, 140, 206 

Juniperus lucayana, 205 

— monosperma, 96 

— Pinchotii, 96 

— virginiana, 138, 205 
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Kalmia latifolia, 214 
Korea, Famous trees of, 63 


Ligneous Flora of the Staked Plains of 
Texas, The, 90 

Liquidamber styraciflua, 145, 209 

Liriodendron Tulipifera, 144, 204, 209 

List of the Trees of Louisiana, 204 

Loiseleuria, 157 

Loiseleuria, Azalea or, 

Lonicera albiflora, 99 

— demissa, 127, 240 

— diamantiaca, 240 

— ibotaeformis, 240 

— subsessilis, 126, 240 

Louisiana, A list of the Trees of, 

Lycium Berlandieri, 99 


156 


204 


Maclura pomifera, 208 

Magnolia acuminata, 144 

— — ludoviciana, 204, 209 

— Fraseri, 209 

— grandiflora, 204, 209 

— macrophylla, 209 

— virginiana australis, 209 

Magnolia Gardens, The “Indian Azaleas” 
at, 159 

Mahonia trifoliata, 97 

Malpighia cuneata, 166 

— lucida, 166 

Malus, 47 

— sect. Calycomeles, 47, 48 

— — Chloromeles, 48 

— — Docyniopsis, 49 

— — Eriolobus, 49 

— — Eumalus, 47 

— — Gymnomeles, 47, 48 

— — Sorbomalus, 47 

— subsect. Baccatae, 47 

— — Coronariae, 48 


| — — Florentinae, 48 


— — Kansuenses, 48 

— — Pumilae, 47 

— — Sieboldianae, 48 

— — Yunnanenses, 48 

— adstringens, 55 

— angustifolia, 145, 210 

— — Bechtelii, 54 

— — fl. pleno, 54 

— — pendula, 53 

— — plena, 54 

— Arnoldiana, 57 

— atrosanguinea X pumila Niedzwetzkyana, 
57 

— baccata gracilis, 49 

— — X dasyphylla, 55 

— — X floribunda, 57 

— — X prunifolia, 54 

— — X pumila, 56 

— bracteata, 53 

— cerasifera, 54 

— — coccinea, 54 

— — coccinea macrocarpa, 55 

— — hiemalis, 55 

— — jenensis, 55 

— — odorata, 55 

— coronaria, 145 

— — Charlottae, 52 
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Malus coronaria dasycalyx, 52 
— — fl. pleno, 54 

— — wensis fl. pleno, 54 

— — plena, 54 


— docynioides, 58 

— floribunda Arnoldiana, 57 
— — brevipes, 50 

— — purpurea, 57 

— honanensis, 51 

—ioensis, 145 

— — creniserrata, 210 

— — Palmeri, 210 

— — plena, 54 

— kansuensis calva, 50 

— Komarovii, 51 

— lancifolia, 145 

— laosensis, 49 

— microcarpa cerasiformis, 54 
— — jucunda, 54 

— — kermesina, 54 

— — macrantha, 54 

— — robusta, 54 

— — turbinata, 54 

— odorata, 55 

— prunifolia rinki X Sieboldü, 56 
— pulcherrima Arnoldiana, 57 
— purpurea, 57 

— redolens, 53 

— Ringo sublobata, 56 

— — X Toringo sublobata, 56 
—— X Toringo trilobata, 56 
— robusta, 54 

— — persicifolia, 55 

— sublobata, 56 

— transcendens, 56 
Menispermum canadense, 144 
Mespilus pumila, 43 

Mimosa borealis, 98 

Morus microphylla, 97 
Morus rubra, 143, 208 

Myrica cerifera,, 205 


Noe Species of Campnosperma from Panama, 

, 111 

New Species of Pistacia Native to South- 
western Texas, P. texana, A, 105 

New Species, Varieties and Combinations 
from the Herbarium and the Collections of 
the Arnold Arboretum, 42, 121, 174 

New Zealand forests, 232 

North American Trees, Notes on, vil, vit, 
112, 164 

Notes, 63 

Notes, Bibliographical, 1, m, 181, 236 

Notes on American Willows, rx—x1, 1, 65, 
185 

Notes from Australasia, 1, 11, 160, 232 

Notes on North American Trees, 112, 164 

ae Duhamel, Bibliographical notes, 
8 

Nyssa aquatica, 151, 214 

— biflora, 214 

— sylvatica, 151, 214 


Opuntia leptocaulis, 99 
Osmanthus americanus, 
Ostrya virginiana, 206 
Ozark Region, The Forest Flora of the, 215 
Oxydendrum arboreum, 214 


215 
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Padus rufula, 117 

— valida, 116 

Patmer, E. J. Botanical Reconnaissance 
of Southern Illinois, 129 

—The Forest Flora of the Ozark Region, 215 

—The Ligneous Flora of the Staked Plains 
of Texas, 90 

Parthenocissus quinquefolia, 

— — hirsuta, 150 

Persea Borbonia, 

— palustris, 209 

Philadelphus grandiflorus floribunda, 154 

— latifolius pubescens, 154 

— — verrucosus, 154 

— pubescens, 154 

— verrucosus, 144, 154 

Philadelphus verrucosus Schrader spontane- 
ous in JNinois, 153 

Phoradendron flavescens, 152 

Photina, 45 

— villosa coreana, 45 

Physocarpus intermedius parvifolius, 12 

Phytogeographical Sketch of the Ligneous 
Flora of Formosa, A. 25 

Pinus caribaea, 205 

—echinata, 138, 205 

— glabra, 204 

— palustris, 204 

— taeda, 205 

Pistacia mexicana, 106 

— texana, 107 

Pistacia Native to Southwestern Texas, P. 
texana, A New Species of, 105 

Planera aquatica, 208 

Platanus occidentalis, 145, 209 

Populus balsamifera, 139 

— — virginiana, 205 

— heterophylla, 139, 205 

— texana, 97 

Pourthiaea coreana, 45 

— villosa coreana, 45 

Prosopis glandulosa, 98 

Prunus, 112, 121 

— americana, 112, 147, 211 

— — floridana, 113 

— angustifolia, 98, 147, 211 

— arkansana, 113 

— arnoldiana, 121 

— caroliniana, 211 

— cerasifera X triloba, 121 

— demissa pachyrrhachis, 116 

— fultonensis, 114 

— hortulana, 147 

— lanata, 147, 211 

— Maackii X Maximowiczii, 122 

— melanocarpa, 117 

— mexicana, 113, 211 

— — fultonensis, 114 

— — polyandra, 114 

— — reticulata, 114 

— Meyeri, 122 

— Munsoniana, 147, 210 

— Padus laxa, 123 

— polyandra, 114 

— reticulata, 114 

— serotina, 147 

— umbellata, 210 

— — tarda, 210 

— virens, 117 
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Prunus virens rufula, 117 

— virginiana, 114, 115 

— — demissa, 98, 115 

— — melanocarpa, 117 

— — pachyrrhachis, 116 
Ptelea trifoliata, 148 

— — mollis, 99 

Pyrus sect. Hriolobus, 49 

— arbutifolia atropurpurea, 44 
— — macrophylla, 43 

— — melanocarpa pubescens, 44 
— — pumila, 43 

— aromatica, 59 

— baccata cerasifera. 54 

— betulifolia X elaeagrifolia, 62 
— Calleryana Fauriei, 61 

— — ¢graciliflora, 61 

— — tomentella, 61 

— cerasifera hyemalis, 54 

— congesta, 62 

— crassipes, 60 

— depressa, 44 

— Fauriei, 61 

— ferruginea, 59 

— floribunda, 44 

— hondoensis, 59 

— insueta, 60 

— insulsa, 60 

— twatensis, 60 

— jucunda, 60 

— Kawakamii, 61 

— Koehnet, 61 

— laosensis, 49 

— macroslipes, 60 

— Maximowicziana, 60 

— melanocarpa atropurpurea, 44 
— — subpubescens, 44 

— mokpoensis, 45 

— nambuana, 60 

— obovoidea, 60 

— ovoidea, 60 

— pulcherrima Arnoldiana, 57 
— rufoferruginea, 59 

— serrulata, 60 

— tremulans, 60 

— ussuriensis hondoensis, 59 
— — ovoidea, 60 

— vilis, 60 


Quercus alba, 141, 204, 208 
— — latiloba, 208 

— — repanda, 208 

— — bicolor, 142 

— bicolor, 141 

— — X lyrata, 142 

— borealis maxima, 142 
— — X imbricaria, 143 
— Catesbaei, 207 

— cinerea, 207 

— Cocksii, 208 

— Comptonae, 208 

— Durandii, 207 

— imbricaria, 142 

— — X marilandica, 143 
—— X rubra, 142 

— — X velutina, 142 

— Jackiana, 142 

— laurifolia, 207 

— Leana, 142 
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Quercus ludoviciana, 208 
— lyrata, 141, 208 

— macrocarpa, 141, 207 
— marilandica, 142, 207 
— Mohriana, 97 

— Muehlenbergii, 141, 208 
— nigra, 207 

— — tridentifera, 207 

— palustris, 141 

— — X Phellos, 143 

— Phellos, 142, 207 

— — X velutina, 143 
— Prinus, 141, 208 

— rhombica, 207 

— rubra, 141, 207 

— — leucophylla, 207 
— — pagodaefolia, 207 
— — triloba, 207 

— runcinata, 143 
—Shumardii, 207 

— — Schneckii, 142, 207 
— stellata, 141, 208 

— — araneosa, 208 

— — Margaretta, 208 
— — paludosa, 208 

— — stolonifera, 208 

— tridentata, 143 

— velutina, 142, 207 

— — missouriensis, 226 


Renper, ALrRep. Azalea or Loiseleuria, 
156 

— New species, varieties and combinations 
from the herbarium and the collections of 
the Arnold Arboretum 42, 121, 174 

— Philadelphus verrucosus Schrader spon- 
taneous in Illinois, 153 

Rhamnus caroliniana, 149, 213 

Rhododendron roseum, 151 

Rhus canadensis, 148 

— copallina, 148, 212 

— glabra, 148, 212 

— microphylla, 99 

— Toxicodendron, 99, 148 

— trilobata, 99 

— vernix, 212 

Ribes gracile, 145 

Robinia neomexicana, 164 

— — luxurians, 165 

— Pseudoacacia, 148, 164, 212 

Rosa carolina, 147 

— dasistema, 147 

— palustris, 147 

— rubiginosa, 147 

— rudiuscula, 147 

— setigera, 147 

— — tomentosa, 147 

Rubus alleghaniensis, 146 

— bambusarum, 179 

— canadensis, 146 

— Henryi bambusarum, 179 

— occidentalis, 145 

— rubrisetus, 146 

— villosus, 145 


Swineite, Watrer T. A new species of 
Pistacia native to southwestern Texas, P. 
texana, 105 

Salix, see Notes on American Willows. A 
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complete list of all species and varieties 
of American Willows will be published in 
Vol. III, No. 2 and will serve as an index 
to the names enumerated in this Journal. 

Salix amygdaloides, 97, 139 

— cordata, 139 

— — myricoides, 139 

— exigua stenophylla, 97 

— humilis, 139 

— — rigidiuscula, 139 

— longifolia, 139, 205 

— longipes venulosa, 205 

— nigra, 139, 205 

— — altissima, 205 

— pedicellaris, 139 

— sericea, 139 

Sambucus canadensis, 152, 216 

— Simpsonii, 216 

Sapindus Drummondii, 99, 213 

SARGENT, C. S. Notes on North American 
Trees, vil, vin, 112, 164 

Sassafras officinale, 144, 209 

SCHNEIDER, CAMILLO. Notes on American 
Willows, rx—x1, 1, 65, 185 

Siebold, P. T. von. Flora japonica. 
graphical notes, 237 

Smilax bona-nox, 138 

— glauca, 138 

— hispida, 139 

— pseudo-china, 139 

— rotundifolia, 138 

Sophora affinis, 211 

Sorbus arbutifolia atropurpurea, 44 

— — depressa, 43 

— —- leucocarpa, 44 

— — xanthocarpa, 44 

— arnoldiana, 42 

— Aucuparia X discolor, 42 

— depressa, 43 

— floribunda, 44 

— melanocarpa, 44 

— — subpubescens, 44 

Staked Plains of Texas, The Ligneous Flora 
of the, 90 

STANDLEY, PAUL C. A New Species of 

Campnosperma from Panama, 111 

Staphylea trifolia, 149 

Strutt’s Sylva Italica. Notes, 63 

Styrax americana, 151 

— grandiflora, 215 

Symphoricarpus Chenaultii, 179 

— microphyllus x orbiculatus, 179 

— orbiculatus, 152 

Symplocos tinctoria, 215 
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Taxodium distichum, 138, 205 

— — imbricarium, 205 

Texas, The Ligneous Flora of the Staked 
Plains of, 90 

Tilia caroliniana, 213 

— — rhoophila, 214 

— Cocksii, 213 

— floridana, 150, 213 

— — oblongifolia, 213 

— glabra, 150 

— heterophylla Michauxii, 150 

— nuda, 213 
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Tilia unda glaucescens, 213 

Torrey and Gray. Flora of North America. 
Bibliographical Notes, 183. 

Trachelospermum difforme, 151 

Tsutsusi, 158 

Tucker, Ernetyn M. Bibliographical 
Notes, 1, 11, 181, 236 


Ulmus alata, 143, 208 
Ulmus americana, 143, 208 
— crassifolia, 208 

— fulva, 143, 208 


Vaccinium arboreum, 151, 214 
— — glaucescens, 167, 214 
— virgatum tenellum, 151 
Viburnum affine, 227 

— dentatum, 152 

— Jackii, 125 

— Lentago X prunifoliun, 125 
— prunifolium, 152: 

— rufidulum, 152, 216 
Vitis aestivalis, 150 

— cinerea, 150 

— citrullifolia, 176 

— citrulloides, 176 

— cordifolia, 150 

— elegans, 176 

— elegantissima, 176 

— heterophylla, 175 

— — amurensis, 174 

— — brevipedunculata, 174 
— — citrulloides, 176 

— — cordata, 174 

— — elegans, 176 

— — humulifolia, 175 

— — Maximowiczti, 175 
— — tricolor, 176 

— — variegata, 176 

— humulifolia glabra, 175 
— Longii, 100 

— oligocarpa, 177 

— palmata, 150 

— rupestris, 100 

— Sieboldii, 176 

— sinica, 177 

— vulpina, 150 


Wistaria macrostachya, 148 

Willows, Notes on American, 1x-x1, 1, 65, 
185 

Witson, E. H. The “Indian Azaleas” at 
Magnolia Gardens, 159 

— A Phytogeographical Sketch of the Lig- 

— neous Flora of Formosa, 25 
New Zealand Forests. Notes from Aus- 
tralasia, 11, 232 

— Notes from Australasia, 1, 11, 160, 323 


Xylosma congestum pubescens, 179 
— racemosum pubescens, 179 


Yucca aloifolia, 205 


Zanthoxylum americanum, 148 
Zizyphus obtusifolius, 99 


